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Appendix F: Atmospheric Fluidized Bed
Boiler System Descriptions and
Troubleshooting Diagrams

This TSG Appendix deals with identifying and solving potential coal quality-related
problems that can be encountered in underfeed stoker-fired boiler systems. A
general description of this system is included, but is limited to describing the major
components that make up a complete Atmospheric Fluidized Bed Combustor
(AFBC). For those interested, more detailed descriptions are provided in reference
11.

This Appendix includes a generalized block flow diagram of a complete overfeed
stoker-fired boiler system that:

. identifies the specific components comprising the major subsystems of an
overfeed stoker-fired boiler system

*  logically presents the flow of coal, flue gas, and ash through the system

*  helps determine the existence and location of subsystems and specific com-
ponents comprising the system.

Following the block flow diagram is a component/symptom table that serves to
identify:

. typical symptoms (problems) that may be encountered in the system

e the various components shown in the block flow diagram affected by these
symptoms |

e  the logic diagram to determine whether the problem is due to operational
procedures or to out-of-specification coal.

The Troubleshooting Logic Diagrams for this Appendix are presented next. How-
ever, before proceeding, the reader is encouraged to read Chapter 2 to understand
the structure of each Appendix and how to apply these logic diagrams to diagnosing
coal quality-related problems. The Glossary, List of Abbreviations, and References
preceding the Appendixes should resolve any questions that arise regarding termi-
nology and laboratory procedures.
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F1 System Description

A typical bubbling fluidized bed
boiler is shown in Figure 6-1.
Much of the boiler itself (often
called a “combustor” in fluidized
bed nomenclature) and the flue
gas train is identical with that
found in other solid fuel firing
units. The boiler and convective

backpasses are similar in design,
with soot blowers and mechanical
collectors used to remove en-
trained solids. The air heater,
ductwork, fans, and stack are
similar to those found in other

boilers. The differences center on
the bottom of the combustor itself.

Combustor air enters at the bot- Figure 6-1. Bubbling bed boiler.

tom of the unit through a distrib-

utor to uniformly lift (fluidize) the

fuel and bed material. Fluidization occurs whenever air or other fluid passes
upward through the solid particles and lifts the solids. Fluidized Bed combustion
is becoming increasingly attractive because of several inherent advantages over
conventional combustion systems. These advantages are added fuel flexibility, low
NOx emissions, and better control of SO, emissions.

The main configurations of Fluidized Bed include: bubbling bed with or without in-
bed tubes, circulating-fluidized bed (CFB) designs with or without external heat
exchangers, and atmospheric or elevated-pressure operation. This Appendix will be
limited to the more common atmospheric fluidized bed combustion. In the bubbling
bed technology, the lifting of the solids is slight; the solids “float” in the upward
moving combustion air. These solids form a “bed” over an air distributor. As the air
velocity increases, the bed expands more and more as the solids are lifted higher.
At some point, the bed is lifted up and out of the combustion chamber. Circulating
FBC’s operate with this higher velocity. Figure 6-2 shows circulating bed com-
bustors.
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Figure 6-2. Circulating bed boiler.

In a typical FBC unit, solid, liquid, or gaseous fuel or fuels (especially coal and solid
waste fuels), together with inert materials (for example, sand, silica, alumina, or
ash) and/or a sorbent such as limestone or dolomite are kept suspended (fluidized)
through the action of the primary air distributed below the combustor floor.

Turbulence is promoted by fluidization making the entire mass of solids behave
much like a fluid. Improved mixing generates heat at a substantially lower and
more uniformly distributed temperature than a stoker-fired unit or a pulverized-coal
burner. Figure 6-3 shows the fundamental features of a typical FBC.

F2 Block Flow Diagram

The AFBC boiler system has been divided into 15 specific subsystems or components
(the performance of which can be significantly impacted by coal quality), sequen-
tially arranged to show:
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Figure 6-3. Fundamental features of fluidized bed combustor.

. coal flow through the coal handling equipment

*  limestone flow through the limestone handling equipment

* flue gas flow through the boiler/components, flyash recycle, the induced draft
fan, and chimney/stack

. ash discharge to the ash hopper/pit.

These specific components are identified in Figure 6-4. The first four components
have been grouped collectively under a category entitled coal-handling equipment,
The coal handling equipment includes all components that process the coal from its
delivery on site to the fluidized bed. It includes equipment that, depending on plant
design, may include:

coal reclaim systems such as belt feeders, vibrating feeders, screw feeders, and

reciprocating feeders

. coal feed conveyors such as belt conveyors, screw conveyors, bucket conveyors,
redler conveyors, and chutes

. components that store the coal such as bunkers and hoppers

*  coal feeders that transport coal to the coal hopper

The next two components are grouped under a category called “Limestone Handling
Equipment.” The limestone handling equipment includes the Bunker where it is
stored, and the feeder linestore.

The next four components have been loosely grouped under the category entitled
“Boiler/Components.” Again, it includes equipment such as:
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Figure 6-4. Atmospheric fluidized bed boiler system components block flow diagram.

. forced draft fan

. the fluid bed (combustor)

. refractory surfaces

. heat transfer surfaces (boiler tubes, water walls, and baffles).

The next two blocks represent the flyash recycle and particulate removal.

Three particulate removal options separately or in combination will be considered:
Mechanical Dust Collectors (cyclones), electrostatic precipitators, and baghouses.

The next subsystem identified in the block flow diagram is the fan subsystem.

AFBCs use a number of fans to move air and flue gas.

addressed in the guide include:

. forced draft (FD) fans, which supply air to fluid bed
*  induced draft (ID) fans, which withdraw flue gas from the furnace and balance

furnace pressure.

All the fans can be impacted by changes in coal quality.

The major fan types

The final subsystems addressed in the guide include those components supplied to
handle ash. Specific components include the chimney/stack and the ash hopper/pit.
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F3 Troubleshooting Logic
The component/symptom guide table (Figure 6-5) serves to identify:

¢  Typical symptoms (problems) that may be encountered in AFBC systems.
These symptoms are arranged horizontally along the top of the table.

. The various components shown in the block flow diagram affected by these
symptoms. These components are listed down the left hand side of the table
in the same logical fashion as they are arranged in the block flow diagram.

¢  The location of the logic diagrams.

The remainder of this Appendix consists of 83 logic diagrams, arranged by
component and by all the symptoms that can affect that component.
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Figure 6-5. Atmospheric fluidized bed combustor—component system guide (part 1).
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Figure 6-5. Atmospheric fluidized bed combustor—component system guide (part 2).
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FIGURE 6-6: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM
For Excess Wear Of The Automatic Coal Reclaim

(Belt Feeder)
N . .
Have you checked the speed of the belt feeder?—= Check speed of belt feeder and adjust ta proper setting.
Y
¥
Have you checked the alignment of ail parts of N _|Check the alignment of all parts of the belt feeder set-up 1 belts,
the belt feeder set-up? idlers, take-ups, beit conveyoer drives.
Y
Have you checked to see that each part of tha Blt_| Check to see that each part of the belt feeder system is firmly
feeder set-up is firmly set? set so that it will not rock or get out of alignment,
Y
. N ) .
Have you checked the belt tension? J—— Check and adijust the belt tension.
Y

Do you properly and systematically lubricate th
entire belt feeder system?

Lubricate as necessary the entire belt feeder system.

Y
Are all idlers, drive terminals, pulleys, and belt N __| Maintain all idlers, pulleys, drive terminals and belt surface
surfaces maintained with a clean surface? for belt alignment and long life.

Y

)

M

Does the conveyor belt sag between carrying ictrers] Adjust idler spacing and belt tension.

N

Operational

Coal Quality

1
Compare Each of the Following Coal Quality !

Characteristics with Contract Specifications. i

'

1. Abrasion ]
2. Relative Free Quartz (See Appendix A
3. High Ash For Test Methods)

Abrasicn - Abrasion is the sandpaper effect of particles moving in contact with
the belt feeder. A highly abrasive coal can therefore wear away the
beit surface.

Relative Free Quartz (RFQ) - The RFQ value represents the amount of segregated
quartz particles in coal and is used to evaluate a coal's abrasiveness.

High Ash - A high ash coal having a high impurities content -- clay, slate,
sand, quartz -- can rupture and wear away the belt surface.

Fig 6-6n/1
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FIGURE 6-7: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM
For Pluggage In The Automatic Coal Reclaim
(Belt Feeder)

Have you checked to see that large peices of cddl, | Check for and remove any large pieces of coal, wood or bther
% | wood, or other foreign objects have not become ™| foreign objects that may have become lodged between the

lodged between the belt and the discharge belt and discharge opening onto the belt,
opening onto the belt?

N
Have you checked for fine damp coal that may N
* | have become packed between the beit and tie

discharge opening onto the belt?

Check for fine damp coal that may have become packed
between the belt and the discharge opening onto the belt.

Y
N
Have you checked the speed of the belt? Check and adjust the speed of the bait.
Y
Have you checked to see that the belt is in N | Check to see that the belt is in proper working condition,
proper working condition? NOTE: See Operational Section of Figure 6-6.
Y

* |f this prollem reoccurs, itis .
most Iiﬁely due to coal quality. ' Operational

! Coal Quality

Compare Each of the Following Coal Quality
Characterstics with Contract Specifications.

1. Excess Coarse
2. Excess Fines | {See Appendix A

3. High Ash For Test Methods)
4. High Moisture

Excess Coarse - Coarse coal particles will not be able to pass through the
discharge opening onto the beit feeder. They can become iodged betweer
the belt feeder and the discharge opening onto the belt feeder.

Excess Fines - Fine coal because it can have a high ash and high moisture

content can become packed in the discharge epening and between the belt feeder
™ and the discharge opening onto the belt feeder.

High Ash - A high ash coal because it can have a high clay and high moisture
content can become packed in the discharge opening and between the belt feeder
and the discharge opening onto the belt feeder.

High Moisture - A high moisture coal especially if it has a high ash fines
content can accumulate or pack in the discharge opening and between the|belt
feeder and the discharge opening onto the belt feeder.

FlGs-Tnn
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FIGURE 6-8: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM
For Insufficient Capacity Of The Automatic Coal Reclaim
(Belt Feeder)

Have you 'checked {0 see that coal is not spillingN Check to see that coal is not spilling over the sides of the belt.
over the sides of the belt?

I
* H.ave: you checked to see that fine moist coal js b Check for fine moist coal sticking to the belt.
sticking to the belt?

Y
Have you checked to see that the belt is In ggodN || Check working condition of the belt,
condition? NOTE: See Operational Section of Figure 6-6.
Y
* | this problem reoccurs, it is .
most ﬁﬁe!y due to coal quality. Operational

Coal Quality

M G S G TP e e s CED oS o G S S S e

i
Compare Each of the Fallowing Coal Quality

Characteristics with Contract Specifications.

1. Excess Coarse
2. Excess Fines _ (See Appendix A

3. High Ash For Test Methods)
4. High Moisture

Excess Coarse - Coarse coal particles and other foreign objects will not be able L
to pass through the discharge opening onto the belt feeder. They can beccme
lodged between the belt feeder and the discharge opening onto the bet feeder.

Excess Fines - Fine coal because it can have a high clay and high moisture

content can become packed in the discharge opening and between thejbelt feeder
and the discharge opening onto the belt {seder.

High Ash - A high ash coal because it can have a high clay and high moisture
content can become packed in the discharge opening and between the belt feeder
and the discharge opening onto the beit feeder.

High Maisture - A high moisture coal especially if it has a high ash fines
content can accumulate or pack in the discharge opening and between the belt
feeder and the discharge opening onto the belt feeder.

FIGG-8ry1
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FIGURE 6-9: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM
For Erratic Feeding From The Automatic Coal Reclaim
(Belt Feeder)

t.

i isN
* Have _VOL,J checked to see that fine damp coal s Check to see that fine damp coal is not sticking to tha bel
not sticking to the belt?

\rY

Have you checked to see that coal is not spil Check to see that coal is not spilling over the sides of th:l beit.
over the sides of the belt? |

Y
Have you checked the condition of the belt andhhe; Check the working condition of the belt.
conveyor belt system? NOTE: See Operational Section of Figura 6-6.
Y
* |f this problem reoccurs, it is .
most Iiﬁely due to coal quality. Operational

Coal Quality

¥
Comgpare Each of the Following Coai Quality

Characteristics with Contract Specifications.

T
|

Y
1. Excess Coarse
2. Excess Fines __(See Appendix A
3. High Ash For Test Methods)
4. High Moisture

Excess Coarse - Coarse coal particles and other foreign cbjects will not be able L
to pass through the discharge opening onto the belt feeder. They can become
lodged between the belt feeder and the discharge opening onto the belt feeder.

Excess Fines - Fine coal because it can have a high clay and high moisture

content can become packed in the discharge opening and between the/belt feeder

I and the discharge opening onto the belt feeder.

High Ash - A high ash coal because it can have a high clay and high moisture
content can become packed in the discharge opening and between the belt feeder
and the discharge opening onto the belt feeder,

High Moisture - A high moisture coal especially if it has a high ash fines
content can accumulate or pack in the discharge opening and bstween the belt
feeder and the discharge opening onto the belt feeder.

FIG6-3n/1
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FIGURE 6-10: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM
For Excess Wear Of The Automatic Coal Reclaim
(Vibrating Feeder)

Have you checked the intensity of vibrations? Check and adjust intensity of vibrations to proper setting.

Y

| N Check the condition of the springs and replace any that pre
Have you checked for broken or worn out sp?ngs?‘ broken or worm out.

Y
3
* :::V;ig:rghe(:ked for fine damp coal packeq i) Check 1o see that fine damp coal is not packed in the feeder,
Y

* |f this problem reoccurs, it is .
most IiEely due to coal quality. Operational

Coal Quality

Compare Each of the Foitowing Coal Quality

Characteristics with Contract Specifications

l

1. Abrasion .
2. Relative Free Quanz (See Appendix A
3. High Ash For Test Methods)

Abrasion - Abrasion is the sandpaper effect of particles moving in contact with
the vibrating feeder. A highly abrasive coal can tharefore wear away the
metal surfaces along the vibrating feeder discharge.

Relative Free Quartz (RFQ) - The RFQ value represents the amount of segregated

quartz particles in coal and is used to evaluate a coal's abrasiveness.

High Ash - A high ash coal having a high impurities content -- clay, slate,
sand, quartz -- can wear away the metal surface along the vibrating
feeder discharge. !

i

FIG8-10n/1
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FIGURE 6-11: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM
For Pluggage In The Automatic Coal Reclaim
(Vibrating Feeder)

/

HFVE you checked the intensity of vibrations? Check and adjust the intensity of vibrations to the proper|sstting.

1Y
N " -
Have you checked for broken or worn out spring%‘!—‘ S:Ji‘;kntgre‘sgpndg&n of the springs and replace any that Tre

y Y

LHave you checked for fine damp coal packed in
the feeder?

N

Check for fine damp coal packed in the feeder,

Y

*Hive you checked for large rocks, wood or pieces N _| Check for and remove any large pieces of coal, wood, orjother

f coal lodged in the feeder? foreign objects that have become lodged in the feader.

Y

* |f this problem reoccurs, it is .
most Iiﬁely due to coal quality. Operational

— e e e e A SR L D D I AN e o gp— Y TN TTIS I S S N S A NS TS T S e

Coal Quality

Compare Each of the Following Coal Quality
Characteristics with Contract Specifications.

1. Excess Coarse
2. Excess Fines  (See Appendix A

3. High Ash For Test Methods)
4. High Moisture

Excess Coarse - Coarse coal particles and other foreign objects will not be able
to pass through the vibrating feeder discharge opening onto the coal feed
conveyor. They can become lodged between the vibrating feeder discharg
opening and the coal feed conveyor.

Excess Fines - Fine coal because it can have a high clay and high moisture
content can become packed in the vibrating feeder discharge opening and between
the vibrating feeder discharge opening and the coal feed conveyor.

High Ash - A high ash coal because it can have a high clay and high moisture
content can become packed in the vibrating feeder discharge opening and between
the vibrating feeder discharge opening and the coal feed conveyor. i

High Moisture - A high moisture coal especially if it has a high ash fines
content can accumulate or pack in the vibrating feeder discharge opening end
between the vibrating feeder discharge opening and the coal feed convey?r.

[

FIGB-1 10/
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FIGURE 6-12: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAN
For Insufficient Capacity Of The Automatic Coal Reclaim
(Vibrating Feeder)

Have you checked for fine damp coal that ha
* | accumulated or becoma packed around the
discharge?

Check for fine damp coal that has become packed or hag
accumulated around the feeder discharge.

I
Have you checked for wood, rocks, large coal N

* |{ particles or other foreign obiects that may be
obstructing coal flow from the discharge?

Check for wood, rocks, large coal particles or other foreidn
objects that may be obstructing coal flow from the discharge.

y Y

Have you checked the intensity of vibrations beig
imparted by the feeder?

Y

Check and adjust the intensity of vibrations to the proper:setting.

qN

Have you checked for worn or broken springs? Check for and reptace any worn or missing springs.

Y

* |f this problem reoccurs, itis .
most liﬁely due to coal quality. Operational

— e e ——— — —— . . mEn e . mn emm e e s emm emn e mn e e emm emm e e S e —

. Coal Quality

Y
Compare Each of the Following Coal Quality

Characteristics with Contract Specifications,

1. Excess Coarse
2. Excess Fines _{See Appendix A

3. High Ash For Test Methods)
4. High Moisture

Excess Coarse - Coarse coal particles and other foreign objects will not be able
to pass through the vibrating feeder discharge opening onto the coal feed
conveyor. They can become lodged between the vibrating feeder discharg
opening and the coal feed conveyor.
Excess Fines - Fine coal because it can have a high clay and high moisture
content can become packed in the vibrating feeder discharge opening and between
the vibrating feeder discharge opening and the coal feed conveycr.
High Ash - A high ash coal because it can have a high clay and high moisture
content can become packed in the vibrating feeder discharge opening and between
the vibrating feeder discharge opening and the coal feed conveyor.
High Moisture - A high moisture coal especially if it has a high ash fines
contant can accumulate or pack in the vibrating feeder discharge opening and
between the vibrating feeder discharge opening and the coal feed conveyc}r.

@

FIGE-12n71
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FIGURE 6-13: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM
For Erratic Feeding From The Automatic Coal Reclaim
(Vibrating Feeder)

Have you checked the intensity of vibrations bei Check and adjust the feeder vibration intensity to the
imparted by the feeder? proper setting.

I

N
Have you checked for broken or worn out Sp+ﬁg¥? Check and replace any broken or worn out springs.

Y
J
x| Have you checked for fine damp coal packed it .} o and remove any fine damp coal packed in the feetler.
the feeder?
Y
. |Haveyou checked for large rocks, wood or largsl _| Check and remove any rocks,wood, large coal particles
coal particles lodged in feeder? that may have become lodged in the feeder.
Y
* [f this problem reoccurs, it is .
most Iiﬁely due to coal quality. Operational
l Coal Quality

Compara Each of the Following Coal Quality
Characteristics with Contract Specifications.

1. Excess Coarse
2. Excess Fines __ (See Appendix A

3. High Ash For Test Methods)
4. High Moisture

Excess Coarse - Coarse coal particles and other foreign objects will not be able
to pass through the vibrating feeder discharge opening onto the coal feed
conveyor. They can become lodged between the vibrating feeder discharge
opening and the coal feed conveyor.

Excess Fines - Fine coal because it can have a high clay and high moisture
content can become packed in the vikbrating feeder discharge opening and between
the vibrating feeder discharge opening and the coal feed conveyor.

High Ash - A high ash coal because it can have a high clay and high moisture
content can become packed in the vibrating feeder discharge opening and between
the vibrating feeder discharge opening and the coal feed conveyor.

High Maisture - A high moisture coal especially if it has a high ash fines
content can accumulate or pack in the vibrating feeder discharge opening and

i between the vibrating feeder discharge opening and the coal feed conveydr.

J—

FIG6-13n/1
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FIGURE 6-14: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM
For Excess Wear Of The Automatic Coal Reclaim
(Screw Feeder)

« |Have you checked to see that fine damp coallls Yof| Check to see that fine damp coal has not become packed
packed in between the screw and the casing in between the screw and the casing.

+Y

Have you checked the speed at which the sciewMs | Check and adjust the speed at which the screw
turning (rotating)? is turning (rotating).

Y

Do you routinely inspect and maintain the screwN
auger to ensure its proper working condition?

Inspect screw conveyor routinely.

Y

* If this problem reoccurs, it is .
most tiEely due to coal quality. Operational
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Coal Quality

Compare Each of the Following Coal Quality
Characteristics with Contract Specifications.

!

1. Abrasion .
r 2. Relative Free Quartz (See Appendix A
3. High Ash For Test Methods)

Abrasion - Abrasion is the sandpaper effect of particles moving in contact with
the screw feeder and the casing. A highly abrasive coal can therefore wear
away the metal surfaces of the screw feeder.

Relative Free Quartz (RFQ) - The RFQ value represents the arnount of segregated

quartz particles in coal and is used to evaluate a coal's abrasiveness.

High Ash - A high ash coal having a high impurities content -- clay, slate,
sand, quartz -- can wear away the metal surface of the screw feeder.

FiG&-14n/1



JSACERL TR 9714, Vol 2 F17

FIGURE 6-15: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM
For Pluggage In The Automatic Coal Reclaim
(Screw Feeder)

‘ Is the auger turned on? N ! Turn on the auger.
Y
Have you checked the speed of the screw? N Check and adjust the speed of the screw.

Iy

Have you checked for large rocks, wood, pieceN | Check for and remove any large rocks, wood, pieces of c';oa| or
* | of coal or other foreign objects preventing coat-fiom| or other foreign objects preventing coal flow onto the coal feed
onto the coal feed conveyor? conveyor. 1

WY

* 1 Have you checked for frozen coal? = Chack for and dislodge any frozen coal.

Y
3

Have you checked for fine damp coal packed N _| Check for fine damp coal that may be packed between the
between the screw and the casing? screw and the casing.

Y

most likely due to coal quality. Operational
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1 Coal Quality

Campare Each of the Following Coai Quality
Characteristics with Contract Specifications.

1. Excess Coarse
2. Excess Fines _ (See Appendix A

3. High Ash For Test Methods)
4, High Moisture

* If this Eroblem recccurs, it is ‘

Excess Coarse - Coarse coal particles and other foreign objects can become
lodged between the screw feeder and the casing surrounding the screw feeder.

Excess Fines - Fine coal because it can have a high clay and high moisture
content can become packed in between the screw feeder and the casing
surrounding the screw feeder.

High Ash - A high ash coal because it can have a high clay and high moisture
content can become packed in between the screw feeder and the casing surrounding
the screw feeder.

High Moisture - A high moisture coal especially if it has a high ash fines
content can accumulate or pack in betwsen the screw feeder and the casing
surreunding the screw feeder.

FIGE-15rvt
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FIGURE 6-16: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM
For Insufficient Capacity Of The Automatic Coal Reclaim
(Screw Feeder)

Is the screw auger turned on? L—N- Turn the auger on. ‘
Y
Have you checked the speed at which the sciewNs_| Check and adjust the speed at which the screw is turnin '
turning (rotating)? (rotating). j
1 Y
Have you checked for large rocks, wood, piec eﬁwpf Check for and remove any large rocks, wood, pieces of cpal or
+ | coal or other foreign objects preventing coal flow=—= other foreign objects praventing coal flow onto the coal fded
onto the coal feed conveyor? conveyor.
0
N
* i Have you checked for frozen coal? Check for and dislodga any frozen coal.

¥

* | Have you checked to see that fine damp coali N _| Check to see that fine damp coal has not become packed
is not packed in between the screw and the casing? between the screw and the casing.

I
Do you routinely inspect and maintain the screwN__i Inspect the screw feeder and maintain it to ensure its
3

feeder to ensure its proper working condition? proper working condition.
h Y

n

* If this problem reoccurs, it is .
most IiEeiy due to coal quality. Operational

Coal Quality

Compare Each of the Following Coal Quaiity

Characteristics with Contract Specifications.

1. Excess Coarse
2. Excess Fines __{See Appendix A
\ 3. High Ash For Test Methods)

4. High Moisture

Excess Coarse - Coarse coal particles and other foreign objects can become
lodged between the screw feeder and the casing surrounding the screw fepder.

Excess Fines - Fine coal because it can have a high clay and high moisture
content can become packed in between the screw feeder and the casing
surrounding the screw feeder.

High Ash - A high ash coal because it can have a high clay and high moisture
content can become packed in between the screw feeder and the casing surrounding
the screw feeder.

High Moisture - A high moisture coal especially if it has a high ash fines
content can accumulate or pack in between the screw feeder and the casing
surrounding the screw feeder.

FIGS-16n/1
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FIGURE 6-17: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM
For Erratic Feeding From The Automatic Coal Reclaim
(Screw Feeder)

~ )
1 Have you checked the speed of the screw? N __| Check to make sure the screw speed is properly set and

remains constant.

v

Have you checked to see that fine damp coal isN [ Check to see that the fine damp coal has not become packed in
not packed in between the screw and the caEing? between the screw and the casing.

I

* | Have you checked for partial pluggage?

N __| Check for foreign objects that may be obstructing coal flo
from the sgrew.

E

1Y
N
* | Have you checked for frozen coal? Check for and remove any frozen coal.
Y
Do you routinely inspect and maintain the screwl | Routinely inspect and maintain the screw auger to ensurel
auger to ensure proper werking condtions? proper working conditions,
Y

* |f this problem reoccurs, it is .
most Iiﬂely due to coal quality. Operational

Coal Quality

Compare Each of the Following Coal Quality
Characteristics with Contract Specifications.

Y
1. Excess Coarse
2. Excess Fines _ {See Appendix A
3. High Ash For Test Methods)
4. High Maisture

|
Excess Coarse - Coarse coal particles and other foreign objects can become i
lodged between the screw feeder and the casing surrounding the screw feeder.
|
\
i

Excess Fines - Fine coal because it can have a high clay and high moisture ‘
' content can become packed in between the screw feeder and the casing |
i surrounding the screw feeder.
High Ash - A high ash coal because it can have a high clay and high moisture \
content can become packed in between the screw feeder and the casing sUrroundmg
the screw feeder.
High Moisture - A high moisture coal especially if it has a high ash fines
content can accumulate or pack in between the screw feeder and the casmg
surrounding the screw feeder.

FIGE-17rv1




F20 USACERL TR 97/14, Vol 2

FIGURE 6-18: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM
For Excess Wear Of The Automatic Coal Reclaim
(Reciprocating Feeder)

Have you checked the stroke of the eccentric(Shafl? Check and adjust the stroke of the eccentric shaft.

Y

Is the eccentric shaft operating at the proper N

Check and adjust the speed of the eccentric shaft.

speed?
Y
Do you routinely lubricate the bearings, rollers, dhd| Lubricate bearing, rollers, and eccentrics to minimize excess
eccentrics? wear due to dust and fine material piling up on the parts.
Y
Operational
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Coal Quality

1
Compare Each of the Following Coal Quality

Characteristics with Contract Specifications.

'

1. Abrasion | i
2. Relative Free Quartz (See Append|x A
3. High Ash For Test Methods)

Abrasion - Abrasion is the sandpaper effect of particles moving in contact with
the screw feeder and the casing. A high abrasive coal can therefore wear away
the metal surfaces on the reciprocating feed plate and along the walls of the
discharge cpening onto the coal feed conveyor.

Relative Free Quartz {RFQ) - The RFQ value represents the amount of segregated
quartz particles in coal and is used to evaluate a coal's abrasiveness.

High Ash - A high ash coal having a high impurities content -- clay, slate,
sand, quartz -- can wear away the metal surfaces on the reciprocating plate and
along the walls of the discharge opening onto the coal feed conveyor.

FiGB-18n/1
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FIGURE 6-19: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM
For Pluggage In The Automatic Coal Reclaim
(Reciprocating Feeder)

?ﬁ;’;’)\/ou checked the siroke of the eccentriq_n Check and adjust the stroke of the eccentric shaft.
Y
ic shaft i h N
!sptg\:d%ccentnc shaft operating atthe proper|__.)Check and adjust the speed of the eccentric shaft.
LY
Do you routinely lubricate the bearings, rollers, N Lubricate bearings, rollers, and eccentrics
and sccentrics? ) . .

LY

Have you checked for fine damp coal that N _ | Check for and remove any fine damp coal that has
* | has become packed in the feeder? accumulated or become packed in the feader.

5

Have you checked for rocks, wood, large coal N _| Check for and remove any rocks, wood, large coal particles
* | particles or other foreign cbjects that have begcome | that have accumulated or become packed in the feeder.
lodged in the feeder?

Y
* |f this ﬁroblem reoccurs, it is
most likely due to coal quality. Operational
Coal Quality

} Compare Each of the Following Coai Quality

Characteristics with Contract Specifications.

1. Excess Coarse
2. Excess Fines  (See Appendix A

3. High Ash For Test Methods)
4. High Moisture

Excess Coarse - Coarse coal particles and other foreign objects can become
packed in the discharge opening onto the coal feed conveyor,

—

i

|

! Excess Fines - Fine coal because it can have a high clay and high moisture

E content can become packed in the discharge opening conto the coal

feed conveyor.

High Ash - A high ash coal becausae it can have a high clay and high moisture
content can become packed in the discharge opening onto the coal
feed conveyor.

High Moisture - A high moisture coal especially if it has a high ash fines
content can accumulate or pack in the discharge opening onto the
coal feed conveyor.

FIG8-18n/1
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FIGURE 6-20: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM
For Insufficient Capacity Of The Automatic Coal Reclaim
(Reciprocating Feeder)

Pa"e you checked the stroke of the eccentricl N | cpeck and adjust the stroke of the eccentric shaft.

shaft?
lv

Is tha eccentrie shaft operating at the proper | N
speed?

Check and adjust the speed of the eccentric shatft.

Y
1

Have you checked for fine damp coal that haf N | Check for and removs any fine damp coal that has

become packed in the feeder? accumulated or packed in the feeder.

Y

Have you checked for rocks, wood, large coa N L
* | particles or other foreign objects that may have Check for and remove any rocks, wood, large coal particles

become lodged in the feeder? that have accumulated or become packed in the feeder. I

Y

Do you routinely lubricate the bearings, rollers, N
and sccentrics?

Lubricate bearings, rollers and eccentrics as needed.

v

* |f this problem reoccurs, it is .
most Iiﬁely due to coal quality. Operational
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Coal Quality

Cormpare Each of the Foliowing Goal Quality
Characteristics with Contract Specifications.

1. Excess Coarse
2. Excess Fines __(See Appendix A

3. High Ash For Test Methods)
4. High Moisture

Excess Coarse - Coarse coal particles and other foreign objects can become
jammed in the discharge opening.

Excess Fines - Fine coal because it can have a high clay and high moisture
contant can become packed or accumulate in the discharge opening.

High Ash - A high ash coal because it can have a high clay and high moisture
contant can become packed or accumulate in the discharge opening.

High Moisture - A high moisture coal especially if it has a high ash fines
content can accumulate or pack in the discharge opening.

FiGg-20n/1
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FIGURE 6-21: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM
For Erratic Feeding From The Automatic Coal Reclaim
(Reciprocating Feeder)

Have you checked for fine damp coal that has_N _| Check for and loosen any fine damp coal that has
accumulated or become packed in the feeder? accumulated or become packed in the feeder.

Y

}
Have you checked for rocks, wood, large coal N : ;
* | particies or other foreign object that may be RZT;VS ai\aney fgr?:ggt;biet:%sai ;loo 3"’(3' wood, large coal particles
obstructing coal flow? 2y be ons 9 :

ly

Have you checked the stroke of the eccentrics#'v\]aﬂ-’# Check and adjust the stroke of the eccentric shaft.

I

. . N
Is the eccentric shaft operating at the proper s}ﬁeed‘i Check and adjust the speed of the eccentric shaft.

v
| Do you routinely lubricate the bearings, rollers N Routinely inspect and fubricate bearings, rollers, and eccentrics
! and eccentrics? to minimize excess wear due to dust and fine coal piling
: upon the parts,
v
|
* If this Eroblem reoccurs, it is .
most likely due to coal quality. Operational
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Coal Quality

Y
Compare Each of the Following Coal Quatity

Characteristics with Contract Specifications.

t 1. Excess Coarse ’
! 2. Excess Fines __(See Appendix A
3. High Ash 1 For Test Methods)
\ 4. High Moisture 1
u
L

Excess Coarse - Coarse coal particles and other foreign objects can become
jammed in the discharge opening.

Excess Fines - Fine coal because it can have a high clay and high moisture
content can become packed or accumulate in the discharge opening.

High Ash - A high ash coal because it can have a high clay and high moisture
content can become packed or accumulate in the discharge cpening.

High Moisture - A high moisture coal especially if it has a high ash fines
content can accumulate or pack in the discharge opening.

FIGE-21nH11
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FIGURE 6-22: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM
For Excess Wear Of The Coal Feed Conveyor

(Belt Conveyor)
Have you checked the alignment of all parts of N _| Check the alignment of all parts of the conveyor set-up -
the conveyor setup? conveyor belt, idlers, take ups, belt conveyor drives,

LY

Have you checked to see that each part of th N _| Check to sae that each part of the conveyor system is firm
conveyor set-up is firmly set? set so that it will not rock or get out of alignment.

I

Have you checked the belt tension? [——N—-[ Check and adjust the belt tension,

Y

Y

Do you properly and systematically lubricate N
the entire conveyor belt system?

VY
| Have you checked for frozen belt idlers? l—N—[ Check for frozen bett idlers.
Y

Lubricate as necessary the entire conveyor belt system.

¥

Are all idlers, drive terminals and pulleys, ang Maintain all idlers, pulleys, drive terminais, and the belt sLirface
i surface maintained with a clean surface? with a clean surface for belt alignment and long life.

Y

| Does the conveyor belt sag between carrying _Y
! idlers?
N

N
’ Have you checked the belt speed? ‘—-—( Check belt speed and adjust to proper seatting. !
Y

Adjust idler spacing and belt tension.

Operational
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Coal Quality

Compare Each of the Following Coal Quality
Characteristics with Contract Specifications.

'

1. Abrasion .
2. Relative Free Quartz (See Appendix A
3. High Ash For Test Methods)

Abrasion - Abrasion is the sandpaper effect of particles moving in contact with
the belt conveyor. A highly abrasive coal can therefore wear away the
belt surface.

Relative Free Quartz (RFQ) - The RFQ value represents the amount of segregated

quartz particles in coal and is used to evaluate a coal's abrasiveness.

High Ash - A high ash coal having a high impurities content -- clay, siate,
sand, quartz -- can rupture and wear away the be't surface.

FIG6-22n/1
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FIGURE 6-23: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM
For Pluggage In The Coal Feed Conveyor
(Belt Conveyor)

Have you checked for large coal paﬂicleﬁ_ﬁgﬁ] Check for large coa! particles, rocks, wood, other foreign pbjects

* ! become lodged between idlers and the beit? that have become lodged between idlers and belt
Y
Have you checked to see that the belt is in N | Check to see that belt is in proper working condition
proper working condition? NOTE: See Cperational Section of Figure 6-6.
Y

- - Check your automatic coal reclaim for pluggage. |
Have you checked the automatic coal recaimfoN _| NOTE: See figure 6-5 to identify the type of automatic coal

pluggage? reclaim system you have and follow the operational section
of the corresponding logic diagram for pluggage. T

Y
* If this problem reoccurs, it is .
most likely due to coal quality. Operational
Coal Quality

Compare Each of the Following Coal Quality
Charactsristics with Contract Spacifications.

1. Excess Coarse
2. Excess Fines | (See Appendix A

3. High Ash For Test Methods)
4. High Moisture

Excess Coarse - If the belt is overloaded and coarse coal particles spill over
carriers, deck, and onto the return belt, the coarse coal particles ¢an become
lodged between the belt and idlers.

Excess Fines - If the belt is overioaded and fine coal particles spill over
carriers, deck and onto return hett, fine ¢oal particles because they can have
a high clay and high moisture content can accumulate on the various partsof the
belt possibly damaging the beit surface or causing the belt to run off center.

T High Ash - A high ash coal because it can have a high clay and high moisture
content can become packed or accumuiate on the belt or around the variols parts
cf the belt possibly damaging the belt surface or causing the belt to run off
center.

High Moisture - A high moisture coal especially if it has a high ash fines
content can accumulate or pack on the belt or around the various parts of the
belt possibly damaging the belt surface or causing the belt to run off cente{1

FlGe-23n/1
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FIGURE 6-24: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM
For Insufficient Capacity Of The Coal Feed Conveyor
(Belt Conveyor)

Have you checked to see that coal is not spiljn o )
over the sides of the belt? Check for coal spilling over the sides of the belt.

Y

Have you checked to see that fine moist coal is N
not sticking to the beit?

Check for moist fine coal sticking to the belt,

Y

Have you checked to see that the belt is in gaodN Checking the working condition of the beit.
working condition? NOTE: See Operationa!l Section Of Figure 6-6.

Y

* |f this problem reoccurs, it is ;
most Iiﬁely due to coal quality. Operational
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Coal Quality

Compare Each of the Following Coal Quality ~

Characteristics with Contract Specifications.

5
A

( 1. Excess Coarse i

i 2. Excess Fines | (See Appendix A

\ 3. High Ash For Test Methods) |
1

4. High Moisture I

Excess Coarse - If ths belt is overloaded and coarse coal particles spill over
carriers, deck, and onto the return belt, the coarse coal particles can becorme
lodged between the belt and idlers.

Excess Fines - If the belt is overioaded and fine coal particles spill over
carriers, deck and onto return belt, fine coal particles because they can have
a high clay and high moisture content can accumuiate on the various parts of the

beit possibly damaging the beit surface or causing the belt to run off center.

High Ash - A high ash coal because it can have a high clay and high moisture
content can becoms packed or accumulate on the belt or around the varioys pafts
of the beit possibly damaging the belt surface or causing the belt to run off
center.

High Moisture - A high moisture coal especially if it has a high ash fines :
content can accurmulate or pack on the belt or around the various parts of the

} belt possibly damaging the belt surface or causing the belt to run off centef{.

FIGE-24n/1
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FIGURE 6-25: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM
For Erratic Feeding From The Coal Feed Conveyor
(Belt Conveyor)

« |Haveyou checked to see that fine damp coal|is Hot
sticking to the belt?

Check to see that fine damp coal is not sticking to the bjl!t.

|
Y M .
Have you checked to see that cozl Is not spillin | Check to see that ceal is not spilling over the sides
over the sides of the belt? of the belt.
Y
Have you checked to see that the belt is in prppht | Check the working condition of the beit.
working condition? NOTE: See Operational Section of Figure 6-6.
Y

* If this problem reoccurs, it is .
most likely due to coal quality. Operational
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Coal Quality
{

Compare Each of the Following Coal Quality

Characteristics with Contract Specifications.

1. Excess Coarse ’

2. Excess Fines | (See Appendix A

3. High Ash For Test Methods)
4. High Moisture

[

{ Excess Coarse - If the belt is overloaded and cearse coal particles spill over

1 carriers, deck, and onto the return balt, the coarse coal particles can become
| lodged between the belt and idlers.

i Excess Fines - if the belt is overloaded and fine coal particles spill over

' carriers, deck and onto return belt, fine coal particies because they can have
| a high clay and high moisture content can accumulate on the various parts|of the
i belt possibly damaging the belt surface or causing the belt to run off center.

High Ash - A high ash coal because it can have a high clay and high moisture
‘ content can become packed or accumulate on the belt or around the various paris
of the belt possibly damaging the belt surface or causing the belt to run off
center.
High Moisture - A high moisture coal especially if it has a high ash fines
content can accumulate or pack on the belt or around the various parts of the
i belt possibly damaging the belt surface or causing the beit to run off center.

FIG6-26n/1
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FIGURE 6-26: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM
For Excess Wear In The Coal Feed Conveyor
(Screw Conveyor)

Have you checkad to see that fine damp coal hqa
al

* ! not become packed in between the screw and Check to see that fine damp coal has not become packeg in
the casing? between the screw and the casing.
Y
N
Have you checked the screw speed? Check and adjust the spesd at which the screw is turninr%.
Y
Do you routinely inspect and maintain the screwMo | Perform routine inspections and maintenance to ensure that
keep it in proper working condition? the screw conveyor cperates properly.
Y

* If this problem reoccurs, it is .
most Iiﬁely due to coal quality. Operational

Coal Quality

Compare Each of the Foilowing Coal Quality

Characteristics with Contract Specifications.

l

1. Abrasion .
2. Relative Free Quartz (See Appendix A
3. High Ash For Test Methods)

Abrasion - Abrasion is the sandpaper effect of particles moving in contact wit
the screw conveyor. A highly abrasive coal can therefore wear away the
metal surfaces of the screw conveyor.
Relative Free Quartz (RFQ) - The RFQ value represents the amount of segregated
quartz particles in coal and Is used to evaluate a coal’s abrasiveness.

High Ash - A high ash coal having a high impurities content -- clay, slate, +
OF.

sand, quartz -- can wear away the metal surface of the screw conwv

FIG8-26n/1
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FIGURE 6-27: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM
For Pluggage In The Coal Feed Conveyor
{(Screw Conveyor)

Have you checked for largs rocks, wood, pi

eges pf
* | coal or other foreign objects that may be pre | Check for and remove any large rocks, wood, pieces of doal
or other foreign objects preventing coal flow.

flow of coai?
i
17 .
Hdve you checked the speed of the screw? &heck and adjust speed of the screw.
Y
* HFe you checked for frozen caal? N Check and dislodga any frozen coal.
Y
Have you checked for pluggage in your automati N .| Inspect your automatic coal reclaim system for pluggage.
poal reclaim? Note: See Figure 6-5 to identify the type of automatic
coal reclaim system you have and follow the cperational
% section of the corresponding logic diagram for pluggage.

* |f this problem reoccurs, itis .
most likely due to coal quality. Operational

!
——————_-—.——_————-—l—————-q—.q————————_

Coal Quality

Characteristics with Contract Specifications.

1. Excess Coarse

2. Excess Fines _(See Appendix A

3. High Ash For Test Methods)
4. High Moisture

& Compare Each of the Following Coal Quality

Excess Coarse - Coarse coal particles and other foreign objects can become
lodged between the screw conveyor and the casing surrounding it.

Excess Fines - Fine coal because it can have a high ¢lay and high meisture
content can become packed in between the screw conveyor and the casing
surrounding it.

High Ash - A high ash coal because it can have a high clay and high moisture
contert can become packed in between the screw conveyor and the casing
surrounding it.

High Moisture - A high moisture coal especially if it has a high ash fines
content can accumulate or pack in between the screw conveyor and the casing

i surrounding it. |

| |

FIG6-27n/1
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FIGURE 6-28: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM
For Insufficient Capacity Of The Coal Feed Conveyor
(Screw Conveyor)

£

['Have you checked to see that fine damp coallisN__| Check to see that fine damp coal has not become packed in
| not packed in between the screw and the caging? | between the screw and the casing.

¥

Have you checked the speed at which the scievNs Check the speed at which the screw is operating and adjust to
operating? tha proper setting.

WY

[
; N
* l Have you checked for frozen coal? Check for and dislodge frozen coal. ‘
Y Y
Have you checked the coal feed rate to the sdreW Check and adjust coal feed rate from you automatic coal }eciaim.
conveyor?
Y
)
Do you routinely inspect and maintain the screwN | Perform routine inspections and maintenance to ensure
feeder to ensure its proper working condition? that the screw conveyor operators properly.

Y
* |f this problem reoccurs, it is .
most !iﬂely due to coal quality. Operational

Coal Quality

. s e e IS e D wwe e EE e M WS SRS e

Carmpare Each of the Following Coal Quality
Characteristics with Contract Specifications.

1. Excess Coarse
| 2 ExcessFines __(See Appendix A
l 3. High Ash For Test Methods)

4. High Moisture

Excess Coarse - Coarse coal particles and other foreign objects can become
lodged between the screw conveyor and the casing surrounding it.

Excess Fines - Fine coal because it can have a high clay and high moisture
content can become packed in between the screw cenveyor and the casing
surrounding it.

High Ash - A high ash coal because it can have a high clay and high moisture
content can become packed in between the screw conveyor and the casin?
surrounding it.

High Moisture - A high moisture coal especially if it has a high ash fines |
content can accumulate or pack in between the screw conveyer and the casing

surrounding it i
|

FIGE-2Brv1
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FIGURE 6-29: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM
For Erratic Feeding From The Coal Feed Conveyor
(Screw Conveyor)

N
‘fHaVB you checked the speed of the screw? Check and adjust the speed of screw to the proper seﬁin#.

WY
Have you checked to see that fine damp coallis N [Keep fine damp coal from packing between the screw and
not packed in betwesn the screw and the casing? | the casing.

I

N _|ch forei ' «
% |Have you checked for partial pluggage? thee::r;ﬂ oreign okjects that may be affecting coal flow from
Iy
N
* | Have you checked for frozen coal? Check for and remove frozen coal.

N

Do you routinely inspect and maintain the screwh | Perform routine inspections and maintenance to ensure that
conveyor to ensure proper working condition the screw conveyor operates properly.

Y

* |f this problem reoccurs, it is .
most iiﬁely due to coal quality. Operational

Coal Quality

Characteristics with Contract Specifications.

'

l Compare Each of the Following Coal Quality

1. Excess Coarse

2. Excess Fines | (See Appendix A
( 3. High Ash For Test Methods)
4. High Moisture

Excess Coarse - Coarse coal particles and other foreign objects can become
lodged between the screw conveyor and the casing surrounding it.
Excess Fines - Fine coal because it can have a high clay and high moisture

content can become packed in between the screw conveyor and the casing
surrounding it.

] High Ash - A high ash coal because it can have a high clay and high moisture
content can become packed in between the screw conveyor and the casing
. surrounding it.

i High Moisture - A high moisture coal especially it it has a high ash fines
content can accumulate or pack in between the screw conveyor and the casing
surrounding it.

FIGH-28rV4
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FIGURE 6-30: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM

For Excess Wear In The

Coal Feed Conveyor

(Bucket Conveyor)

Do you start the elevator with buckets empty Elevators should be started with buckets empty.

lY

Do you stop the elevator after the buckets ar¢ N
free of material?

Stop elevators only after the buckets are empty of coal,

Y
Are you feeding coal to the elevator at a unifor¥ 1 Coal should be fed to elevator at a uniform rate within ral]fd
rate within rated capacity? capacity. ‘
Y f ]
Inspect dchalns regulakr!y for wlear on the Iside bar inner fages, --
; : N wear indicates spracket misalignment -- loose pins, missin
Do you inspect chains reguiarly? cotters and rolier wear. Such conditions should b corrdcted
immediately.
Y
- N | Elevators should be cperated frequently to avoid freezing and
Do you operate conveyor during prolonged take-ups should be loosened to subsequently avoid undue
shutdowns? tension on chains.
Y
LN |
Have you checked the belt for proper ahgnmI 7= Check the belt for proper alignment. |

Y

an e e S EE D S S S S S S —

Operational

Coal Quality

Compare Each of the

Characteristics with Contract Specifications

Following Coal Quality

l

1. Abrasion
2. Relative Free Quartz
3. High Ash

(See Appendix A
For Test Methods)

joints and bucket linings.

High Ash - A high ash coal having a high impurities content -- clay, slate,
sand, quartz -- can wear away the chain joints and bucket linings.

i
Abrasion - Abrasion is the sandpaper effect of particles moving in contact with
the bucket conveyor. A highly abrasive coal can therefore wear awhy chain

Relative Free Quartz (RFQ) - The RFQ value represents the amount of segregated
quartz particles in coal and is used to evaluate a coal's abrasivene&I.

FIGE-30n/1
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FIGURE 6-31: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGI!IC DIAGRAM
For Pluggage In The Coal Feed Conveyor
(Bucket Conveyor)

x | Have you checked for fine damp coal accumulatl\ilng Check to see that fine damp coal is not accumulating or
or packing between the buckets and the beft?— packing between the buckets and the belt. Adjust bucke
so as to provide spacing between bucket and belt.
Y
\
* | Have you checked for fine coal or coarse N | Check for and remove any coal - coarse or fine - that have

coal packing in buckets?

become packed or lodged in the bucket.

LY

Are you feeding coal to the bucket at a uniform N
rate within rated capacity?

Coal should be fed to bucket at a uniform rate within rate
capacity.

1
VY

Have you checked to see that the buckets are N

securely fastened to belt or chain?

Check to see that buckets are securely fastened to chain jor beit.

Y

(Have you checked your automatic coal reclaim fdr
| pluggage?

v
]

Check your automatic coal reclaim for pluggage

»| NOTE: See figure 6-5 to identify the type of automatic coal

reclaim system you have and follow the Operational Sectiom

of the corresponding legic diagram for pluggage. J

* If this ﬂrobtem reoccurs, it is
most likely due to coal quality.

Operational

Coal Quaiityﬁ

Compare Each af the Following Coal Quality
Characteristics with Contract Specifications.

'

1. Excess Coarse
2. Excess Fines
3. High Ash

4. High Moisture

- (See Appendix A
For Test Methods)

Excess Coarse - Coarse coal particles and other foreign objects can clog the
receiving hopper (beot) and can become wedged between the bucket and|belt
causing trouble with attachment boits.

Excess Fines - Fine coal because it can have a high clay and high moisture
content can clog the receiving hopper (boot) and accumulate or become packed
between buckets and the belt resulting in prying the bucket from the belt.

High Ash - A high ash coal because it can have a high clay and high moisture
content can clog the receiving hopper {boot) and accumulate or become packed
between buckets and the belt resulting in prying the bucket from the beit.

High Moisture - A high moisture coal especially if it has a high ash fines
content can clog the receiving hopper (boot) and accumulate or become packed
between buckets and the belt resulting in prying the bucket from the belt.

FIG&-31n/1
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FIGURE 6-32: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM
For Insufficient Capacity Of The Coal Feed Conveyor
(Bucket Conveyor)

Have you checked for fine damp coal accumulaing
% |or packing between the buckets and belt andfimthe

Check to see that fine damp coal is not accumulated or pI cking
between the buckets and the belt and in buckets.

buckets?

Y

Adjust bucket so as to provide spacing between buckst alnd belt,

Are you feeding coal to the buckets at a unitormN

Coal should be fed to buckets at a uniform rate within ratéd

rate within rated capacity?

capacity.

v

Have you checked to see that the buckets arg N
securely fastened to chain or belt?

Check to see that buckets are securely fastened to chainjor belt.

y Y

N
Have you checked the belt for proper alignm%‘n\‘?—‘ Check to see that the belt is in alignment with the idlers.
1

Y

Are you missing any buckets?

Inspect conveyor and replace any worn or missing brackc%ts.

Y

* |f this Erobiem reoccurs, it is
most likely due to coal quality.

Operational

Coal Quality

Compare Each of the Following Coal Quality

Characteristics with Contract Specifications.

'

1. Excess Coarse
2. Excess Fines
3. High Ash

4. High Moisture

__(See Appendix A
l For Test Methods)

Excess Fines - Fine coal becau
content can clog the

High Ash - A high ash coal bec

Excess Coarse - Coarse coal particles and other foreign cbjects can clog the
receiving hopper (boot) and can become wedged between the bucket and belt
causing trouble with attachment bolts.

between buckets and the belt resulting in prying the bucket from the belt.

se it can have a high clay and high moisture
receiving hopper (boot) and accumulate or become packed

ause it can have a high clay and high moisture

content can clog the receiving hopper (boot) and accumulate or become packed

between buckets and the belt resulting in prying the bucket from the belt.
High Moisture - A high moisture coal especially if it has a high ash fines

content can clog the receiving hopper (boot) and accumuiate or become phcked

between buckets and the belt resulting in prying the bucket from the belt.

FIG&-32n/1
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FIGURE 6-33: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM
Erratic Feeding From The Coal Feed Conveyor
(Bucket Conveyor)

[ Have you checked for fine damp coal N | Check to see that fine damp coal is not accumulating or packing
* | accumulating or packing between the bucke between the belt and the buckets. Adjust buckets to provide
and the belt? spacing between the bucket and the belt.
iY

« | Have you checked for fine or coarse coal packﬂ. Check for fine or coarse material that may be packed in

in the buckets? the buckets.

Y
Are you feeding coal to the buckets at a unifg riN | Coal should be fed to the buckets at a uniform rate within
rate within rated capacity? rated capacity.

Y

3

Have you checked to see that the buckets are N
securely fastened?

Check to see that all buckets are secure.

* If this problem reoccurs, it is i
most IiEer due to coal quality. Operational

| Coal Quality

Compare Each of the Following Coal Quality

Characteristics with Contract Specifications.

1. Excess Coarse
2. Excess Fines _ (See Appendix A

3. High Ash For Test Methods)
4. High Moisture

L

Excess Coarse - Coarse coal particles and other foreign objects can clog the
receiving hopper {boot) and can become wedged between the bucket and belt
causing trouble with attachment bolts,

Excess Fines - Fine coal because it can have a high clay and high moisture
content can clog the receiving hopper {boot) and accumulate or become packed
between buckets and the belt resulting in prying the bucket from the belt.

High Ash - A high ash coal because it can have a high clay and high moisture
content can c¢log the receiving hopper (boat) and accumulate or become packed
between buckets and the belt resulting in prying the bucket from the beit.

High Moisture - A high moisture coal especially if it has a high ash fines
content can clog the receiving hopper (boot) and accumulate or become packed
between buckets and the belt resulting in prying the bucket from the belt.

F1G6-33n/1
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FIGURE 6-34: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAN
For Excess Wear Of The Coal Feed Conveyor
(Redler Conveyor)

N
Do you start the conveyor when it is empty? Conveyor should be empty when started.
Iy
N
Do you stop the conveyor when it is empty? * Conveyor should be stopped only when empty.
;Y
: .4N | Where operation is seasonal or fong shutdown petiods ogcur
SDr‘oui'g:\;:.;erate the conveyor during prolonged empty equipment should be operated a while at regular
' intervals to keep all working parts turning freely.
Y
N ) .
Have you checked the speed of the redler? Check the speed and adjust to proper setting.
Y

Operational

Coal Quality

Compare Each of the Following Coal Quality

Charactaristics with Contract Specifications.
T

J

1. Abrasion
2. Relative Free Quartz
3. High Ash

{See Appendix A
For Test Methods)

Abrasion - Abrasion is the sandpaper sffect of particles moving in contact witL
the redler conveyor. A highly abrasive material can wear away chain,
skeleton flights and links. J

Relative Free Quartz (RFQ) - The RFQ value represents the amount of segregate
quariz particles in coal and is used to evaluate a coal's abrasiveness;).

High Ash - A high ash coal having a high impurities content -- clay, slate, 1
|
J

sand, quartz -- can wear away the chain, skeleton flight and links.

FIGE-34n/1
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FIGURE 6-35: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM
For Pluggage In The Coal Feed Conveyor
(Redler Conveyor)

Have you checked to see that fine damp coal )
* | has ngt become packed betwaen the sﬁeletow N | Check to see that fine c‘Iamp coal has not become packed
[ flights? between the skeleton flights.

Y
Have you checked to see that coal is being felg bt a| Check to see that coal is being fed at & uniform rate within

uniform rate within rated capacity? | rated capacity.

I

Have you checked to see that coarse material -N _[ Check to see that coarse material -- rocks, wood, etc.— have
* | rocks, wood, -- have nct become lodged between | not become lodged between the duct or tube and the skeleton
the duct and the skeleton flight chain? flight chain.

Y

- . Check your automatic coal reclaim for pluggage.

Have you checked your automatic coal reclaim 8r_| NOTE: Ses figure 6-5 to identify the type of automatic coal
pluggage? reclaim systam you have and follow the Operational Sactiom of
the corresponding logic diagram for pluggage.

Y
* If this problem reoccurs, it is .
most IiEeEy due to coal quality. Operational

Coal Quality

Compare Each of the Fellowing Coal Quality
Characteristics with Contract Specifications,

1. Excess Coarse ’
2. Excess Fines _ (See Appendix A

3. High Ash For Test Methods)
4. High Moisture

Excess Coarse - Coarse coal particles and other foreign objects can clog the
receiving hopper (boot) and can become lodged between the skeleton flight chain
and the duct.

Excess Fines - Fine coal because it can have a high clay and high moisture
content can clog the receiving hopper (boot) and accumulate or become packed
between and around the skeleten flight, links, chain, and the duct.

High Ash - A high ash coal because it can have a high clay and high molsture
content can clog the receiving hopper (boot) and accumulate or become packed
between and around the skeleton flight, links, chain, and the duct,

High Moisture - A high moisture coal especially if it has a high ash fines i
content can clog the receiving hopper (boot) and accumulate or become packed
between and around the skeleton flight, links, chain, and the duct.

FIG8-35ry1
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FIGURE 6-36: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM
For Insufficient Capacity In The Coal Feed Conveyor
(Redler Conveyor)

Have you checked for fine damp coal that has N _Check to see that fine damp coal has not become packed
become packed in between the skeleton flights? ™ between skeleton flights.

v

. F"‘“’e you checked to see that coarse material -N Check to see that coarse material - rocks, wood, frozen qoal --

rocks, wood, frozen coal - has nct become logige .
between the duct and the skeieton flight? has not become lodged between the duct and the skeletgn flights.

Y
\
Have you checked to see that coal is being fed bt al Check to see that coal is being fed at a uniform rate withir] rated
uniform rate within rated capacity? capacity.

Y

e speed of the redler? N . Check the speed and adjust to the proper setting.

Have you checkad th

Y
* |f this problem reoccurs, it is .
maost IiEer due to coal quality. Operational

o s wee SE S o EEn e chn o s b D D I SELE I SIS e L A SIS S IR D ST S—m i G am—

Coal Quality

d
Compare Each of the Fellowing Coal Quality

Characteristics with Contract Specifications.

1, Excess Coarse

2. Excess Fines _(See Appendix A

3. High Ash For Test Methods)
4, High Moisture

Excess Coarse - Coarse coal particles and other foreign objects can clog the
receiving hopper (boot) and can become lodged between the skeleton flight chain
and the duct,

Excess Fines - Fine coal because it can have a high clay and high moisture
content can clog the receiving hopper (boot) and accumulate or become packed
between and around the skeleton flight, links, chain, and the duct.

High Ash - A high ash coal because it can have a high clay and high moisture
content can clog the receiving hopper {boot) and accumulate or become packed
between and around the skeleton flight, links, chain, and the duct.

High Moisture - A high moisture coal espacially if it has a high ash fines
content can clog the receiving hopper (boot) and accumulate or become packed
betwsen and around the skeleton flight, links, chain, and the duct.

FIG&-38n/1
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FIGURE 6-37: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM
For Erratic Feeding From The Coal Feed Conveyor
(Redler Conveyor)

become packed between the skeleton flights

Have you checked that fine damp coal has n&ﬁ_N..

Check to ses that fine damp coal has not becoms packed
between skeleton flights.

Iy

Have you checked to see that rocks, wood, Iér

* | coal particles have not become lodged bethﬂ—'

the duct and the skeleton flights?

Y

1
Have you checked to see that the coal is bein

gN

Check to see that rocks, wood, large coal particles
have not become lodged between duct and skeleton flights.

fed at a uniform rate within rated capacity?

Check to see that coal is being fed at a uniform rate
within rated capacity.

Y

* |f this Eroblern reoccurs, it is
most likely due to coal quality.

Operational

—— e s e S I G G AL SIS SEEG W G GEEn GEEe e weeh sk ke e kR . D G S A S—

Coal Quality

Compare Each of the Following Coal Quality
Characteristics with Contract Specifications.

Y

3. High Ash

1. Excess Coarse
2. Excess Fines

4. High Moisture

_{See Appendix A
For Test Methods)

and the duct.

Excess Coarse - Coarse coal particles and other foreign objects can clog the
receiving hopper (boot) and can become lodged between the skeleton fliight chain

Excess Fines - Fine coal hecause it can have a high clay and high moisture
content can clog the receiving hopper (boot) and accumulate or become packed
between and around the skeleton flight, links, chain, and the duct.

High Ash - A high ash coal because it can have a high clay and high moisture
content can clog the receiving hopper {(boot) and accumulate or become packed
between and around the skeleten flight, links, chain, and the duct.

High Moisture - A high moisture coal especially if it has a high ash fines
content can clog the receiving hopper (boot) and accumulate or become packed
between and arcund the skeleton flight, links, chain, and the duct.

FIGS-37n/1
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FIGURE 6-38: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM
For Pluggage In The Coal Feed Conveyor
(Chute)

* | coal, frozen coal or other foreign objects preve other foreign objects that may be preventing coal flow out of the
coal flow out of the chuta? chute.

Y

Have you checked for large rocks, wood, pietes of| Remove any large rocks, woed, pieces of coal, frozen cc‘)‘# or any

A

% |Have you checked for fine damp coal that may thkve Remove any fine damp coal that may have accumnulated g
accumulated or become packed in the chute become packed in the chute.

V
- "l Check your automatic coal reciaim for pluggage.
Have you checked your automatic coal reclalr-»_mr’ NOTE: See figure 6-5 to identify the type of automatic coal
pluggage? reclaim system you have and follow the Operational Section
Y of the corresponding logic diagram for pluggage.

=

* If this prohiem reoccurs, it is .
most IiEer due to coal quality. Operational

et e Rt

Coal Quality

Compara Each of the Following Coal Quality

Characteristics with Contract Specifications.

1
1

1. Excess Coarse

2. Excess Fines __(See Appendix A

3. High Ash For Test Methods)

4. High Moisture

Excess Coarse - Coarse coal particles and other foreign objects can clog the
chute discharge opening.

Excess Fines - Fine coal because it can have a high clay and high moisture

Lt content can clog the chute discharge opening.

High Ash - A high ash coal because it can have a high clay and high moisture
content can ciog the chute discharge opening.

High Moisture - A high moisture coal especially if it has a high ash fines
content can clog the chute discharge opening.

FIGE-38n/1
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FIGURE 6-39: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM
For Insufficient Capacity In The Coal Feed Conveyor
(Chute)

* | Have you checked for ratholing?

Y

Have you checked for partial pluggage?

Check for moist fine coal packed against the walls of the chute.

Check to ses that foreign objects are not slowing the flow of
coal out of the chute.

Y

N | Check for frozen coal that may be slowing the flow of coal
out of the chute.

* | Have you checked for frozen coal?

Y
* If this problem reoccurs, it is :
most Iiﬁely due to coal quality. Operational
Coal Quality

Compare Each of the Following Coal Quality
Characteristics with Contract Specifications.

1. Excess Coarse
2. Excess Fines _ (See Appendix A

3. High Ash For Test Methods)
4. High Moisture

Excess Coarse - Coarse coal particles and other foreign objects can clog the
chute discharge opening.

Excess Fines - Fine coal because it can have & high clay and high moisture
content can pack or accumulate along chute walls and clog the chute
discharge opening.

High Ash - A high ash coal because it can have a high clay and high moisture
content can pack or accumulate along chute walls and clog the chute
discharge opsaning.

High Moisture - A high moisture ccal especially if it has'a high ash fines
content can pack cr accumulate alongs chute walls and clog the chu
discharge opening.

3]

FIGS-33n/1
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FIGURE 6-40: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM
For Erratic Feeding From The Coal Feed Conveyor
(Chute)

Have you checked for damp fine coal that hals N

* | become packed along chute walls or at the
discharge end?

_| Check for fine damp coal that has accumulated along chitte
walls or at the discharge end.

Y

| Have you checked for rocks, wood, large cos| N i T
panticles or other foreign objects that may be Ch‘eck for weod, rocks, Iargg coal particles or other foreign
. objects that may be obstructing coal flow from the chute.
obstructing coal flow from the chute?

\v
* If this problem reoccurs, it is :
most Iiﬁely due to coat quality. l Operational
Coal Quality

Compare Each of the Following Coal Quality
Characteristics with Contract Specifications.

!

1

1. Excess Coarse |

2. Excess Fines l_(See Appendix A

3. High Ash For Test Methods)
4. High Moisture ‘

Excess Coarse - Coarse coal particles and other foreign objects can cleg the
chute discharge opening.

Excess Fines - Fine coal because it can have a high clay and high moisture
content can pack or accumulate along chute walls and clog the chuta
discharge opening.

High Ash - A high ash coal because it can have a high clay and high moisture
content can pack or accumulate aleng chute walls and clog the chute
discharge opening. :

High Moisture - A high moisture coal especially if it has a high ash fines
content can pack or accumulate alongs chute walls and clog the chu
discharge opening.

"

— FIG6-40n/1
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FIGURE 6-41: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM
For Pluggage In The Coal Feeders
(Chute)

Are there large rocks, wood, pieces of coal,_ N
| frozen coal or other foreign objects preventing—
EL coal flow out of chute?

* Remove frozen coal or any foreign objects so coal flows

freely from chute.

Y
/

Have you checked for pluggage inthe coal | N | Check for pluggage in the bunker.
bunket? NOTE: See Operaticnal Section of Figure 6-44.

1

[t

l
'Y Check for pluggage in the coal feed conveyor.
\ Have you checked for pluggage in you coal feell _ | NOTE: See figure 8-5 to identify the type of coal fead
‘iconveyor’? conveyor you have and follow the Operational Section of the
corresponding logic diagram for pluggage.

Y
Y Check for pluggage in the automatic coal reclaim.
\ Have you checked your automatic coal reclaiTg Mr_| NOTE: See figure 6-5 to identify the type of coal feed

pluggage?

conveyor you have and follow the Operational Section of the
corresponding logic diagram for pluggage.

Y
* |f this problem reoccurs, it is .
most likely due to coal quality. Operational
’ Coal Quality

Characteristics with Contract Specifications.

1. Excess Coarse
2. Excess Fines _ (See Appendix A

3. High Ash For Test Methods)
4. High Moisture

~ Compare Each of the Following Coal Quality

Excess Coarse - Coarse coal particles and other foreign objects can clog the
chute discharge opening.

Excess Fines - Fine coal because it can have a high clay and high moisture

R content can clog the chute discharge opening.

High Ash - A high ash coal because it can have a high clay and high maisture
content can clog the chute discharge opening.

High Moisture - A high moisture coal especially if it has a high ash fines
content can clog the chute discharge opening.

FIG&-a1rv/2
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FIGURE 6-42: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM
For Insufficient Capacity In the Coal Feeder
(Chutes)

% | Have you checked for fine damp coal that ha# N _| Check for fine damp coal that has become packed atongithe
become packed along the walls in the chute? walls of the chute.

Y

Have you checked for coarse material -- rocks, N _| Check for coarse material - rocks, woed, frozen coal - aivd

* WOOdI'; fro:en coal, -- that is obstructing flow fiom | other fareign objects that are obstructing flow from the chutes.
the chute”

Y
* |f this problem reoccurs, it is .
most IiEely due to coal quality. Operational

Coal Quality

Compare Each of the Following Coal Quality

Characteristics with Contract Specifications.

1. Excess Coarse
2. Excess Fines _ (See Appendix A

3. High Ash For Test Methods)
4. High Moisture

Excess Coarse - Coarse coal particles and other foreign objects can clog the
chute discharge opening.

Excess Fines - Fine coal because it can have a high clay and high moisture
content can pack or accumulate along chute walls and clog the chuta
discharge opening.

High Ash - A high ash coal because it can have a high clay and high moisture
contant can pack or accumulate along chute walls and clog the chute
discharge opening.

High Moisture - A high meisture coal especially if it has a high ash fines
content can pack or accumulate alongs chute walls and clog the chute
discharge opening.

FIGE-a2n/2
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FIGURE 6-43: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM

For Erratic Feeding From The Coal Feeder

(Chutes)

Have you checked for wood, large rocks, piegedN

* | of coal, or foreign objects preventing coal flow
out of the chute?
I

Check for and remove any large rocks, wood, pieces of coal or
any other foreign objects preventing coal flow out of the chutes,

» |Have you checked for fine damp coal that may thive

packed or accumulated in the chute?

Check for and remove fine damp coal that may have packed

or accumulated in the chute.

Y

* If this ﬁrob[em reqgccurs, it is
most likely due to cocat quality.

Compare Each of the Following Coal Quality
Characteristics with Contract Specifications.

'

1. Excess Coarsa
2. Excess Fines
3. High Ash

4. High Moisture

_{See Appendix A
For Test Methods)

Operational

P I G TEN IS I AL, YN GEND GEED GEED MELS M A S ek

Coal Quality

Excess Coarse - Coarse coal particles and other foreign objects can clog the
¢chute discharge opening.

Excess Fines - Fine coal because it can have a high ¢lay and high moisture
content can pack or accumulate along chute walls and clog the chuts
discharge opening.

High Ash - A high ash coal because it can have a high clay and high moisture
content can pack or accumulate along chute walls and clog the chute
discharge opening.

High Moisture - A high moisture coal especially if it has a high ash fines
content can pack or accumulate alongs chute walls and clog the chu
discharge opening.

[0

FIG6-43n/2
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FIGURE 6-45: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM
For Insufficient Capacity In The Bunker

+ | Have you checked for fine damp coal that hag N _| Remove fine damp material that has become packed along the
become packed along the bunker walis? walls of the bunker.

Y

Have you checked for coarse material - rock$, N__| Remove any coarse material that may be obstructing flow| from
* | wood, etc, - or foreign objects that are obstructing | bunker.

flow from the bunker?

Y

* If this problem reoccurs, it is :
most Iiﬁely due to coal quality. Operational

Coal Quality

Compare Each of the Following Coal Quality

|
1
Characteristics with Contract Specifications. i

I

¥
1. Excess Coarse
2. Excess Fines _(See Appendix A
3. High Ash For Test Methods)
4. High Moisture

Excess Coarse - Coarse coal particles and other foreign objects can clog the
bunker discharge opening.

Excess Fines - Fine coal because it can have a high clay and high moisture
content can pack or accumulate along bunker walls and clog the bunker
discharge opening.

High Ash - A high ash coal because it can have a high clay and high moisture
content can pack or accumulate along bunker walls and clog the bunker
discharge opening.

High Moisture - A high moisture coal especially if it has a high ash fines
content can pack or accumulate along bunker walls and clog the burjker
discharge opening.

FIGE-45n/2
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FIGURE 6-46: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM
For Erratic Feeding From The Coal Bunker

Have you checked for damp fine coal that ha N __| Check for fine coal that has accumulated or become packed
become packed along the bunker walls? along the bunker walls.

Y
Have you checked for rocks, wood, or large ¢odil _| Check for rocks, wood, large coal particles or other foreign
* | particles that may be obstructing coal flow? objects that may be obstructing coal flow from the bunker.

Y

* |f this Eroblem reoccurs, it is .
most likely due to coal quality. Operational

e mr S e A DT e GEE e e A G TN VEE I SIS VIS SUNT SR M G AIL GED D GED GID GED EED IR SER S

Coal Quality

Compare Each of the Following Coal Quality
Characteristics with Contract Specifications,

{
1. Excess Coarse
2. Excess Fines _ (See Appendix A

3. High Ash For Test Methods)
4. High Moisture

Excess Coarse - Coarse coal particles and other foreign chjects can clog the
bunker discharge opening.

Excess Fines - Fine coal because it can have a high ¢lay and high moisture
content can pack or accumulate along bunker walls and clog the bunker
discharge opening.

High Ash - A high ash coal because it can have a high clay and high moisture
content can pack or accumulate aleng bunker walls and clog the bunker
discharge opening.

High Maisture - A high moisture coal especially if it has a high ash fines
content can pack or accumulate along bunker walls and clog the bunker
discharge opening.

FIGE-a8n/2
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FIGURE 6-47: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM
For Pluggage In The Coal Hopper

Does the hopper have a cut-off gate? Check to see that the gate is completely opened and secured.

IN

« | Have you checked for large rocks, wood, pie e§|ofrCheck for and remove large recks, wood, pieces of coal that
coal, that are preventing coal flow onto the grate? | are preventing coal flow onto the grate.

lY
Have you checked for pluggage in the coal N [Check for pluggage in the coal feeder.
feader? NOTE: See Operational Section of Figure 6-41,

Y

Have you checked for pluggage in the coal N [Check for pluggage in the coal bunker.
bunker? NOTE: See Operational Section of Figure 6-44.

|
N

- Check for pluggage in the coal feed conveyor.

Have you checked for pluggage in you coal tedd || NOTE: See figure 6-5 to identify the type of coal feed
conveyor? conveyor you have and follow the Operaticnal Section of the
corresponding logic diagram for pluggage.

Y

- Check your automatic coal reclaim for pluggage.

Have you checked your automatic coal reclaimMr | NOTE: See figure 6-5 to identify the type of coal feed
pluggage? conveyor you have and follow the Operational Section of the
v corresponding logic diagram for pluggage.

Operational
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Coal Quality

* |f this Erobiem reoccurs, itis
most likely due to coal quality.

Compare Each of the Fellowing Coal Quality
Characteristics with Contract Specifications.

1. Excess Coarse
2. Excess Fines __(See Appendix A

3. High Ash For Test Methods)
4. High Moisture

Excess Coarse - Coarse coal particles and other foreign ebjects can clog the
hopper discharge opening.

Excess Fines - Fine coal because it can have a high clay and high moisture

i content can clog the hopper discharge opening.

™ High Ash - A high ash coal because it can have a high clay and high moisture
content can clog the hopper discharge opening.

High Moisture - A high moisture coal especially if it has a high ash fines
content can clog the hopper discharge opening.

FIGE-47n/2
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FIGURE 6-48: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM
Insufficient Capacity In The Coal Hopper

| Have you checked the level of coal in the ho&gé\’?, Check the level and fill the hopper with coal. T
¥
Y -
Does the hopper have a cut-off gate? Chec;k 1o see that the cut-off gate has been opened completely
and is in a secure position.
N
. | Have you checked for damp fine coal sticking td _| Check for fine damp coal sticking to the hopper walls

the hopper walls cbstructing coal flow? obstructing coal flow.

Y

» | Have you checked for rocks, wood, or large ¢odll | Check for rocks, wood, large coal particles or cther foreign
particles or foreign objects preventing coal flow? | objects that may be preventing coal flow?

\ N
* If this problem reoccurs, it is H
most liﬁely due to coal quatity. Operational
Coal Quality

Compare Each of the Following Coal Quality
Characteristics with Contract Specifications.

1. Excess Coarse
2. Excess Fines __(See Appendix A

3. High Ash For Test Methods)
4. High Moisture

Excess Coarse - Coarse coal particles and other foreign objects can clog the
hopper discharge opening,

Excess Fines - Fine coal because it can have a high clay and high moisture
content can pack or accumulate along hopper wall and cleg the hopper
discharge opening.

High Ash - A high ash coal because it can have a high clay and high moisture
content can pack or accumulate along hopper wall and clog the hopper
discharge opening.

High Moisture - A high moisture coal especially if it has a high ash fines
content can pack or accumulate along hopper wall and clog the hopper
discharge opening.

FlGS-48ry2
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FIGURE 6-49: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM
For Erratic Feeding From The Coal Hopper

|
Have you checked for damp fine ccal sticking tdN . .
* ihe hopper walls? Check for fine damp ceal sticking to the hopper walls. *
Y
« | Have you checked for rocks, wood, or large ¢odll || Check for rocks, wood, large coal particles or other foreign
particles or foreign objects? objects that may be obstructing coal flow.
Y
N -
ls the hopper cut-off gate securely open? »| Check to see that the hopper cut-off gate has been secule
opened.
N
* if this Eroblem reoccurs, it is .
most likely due to coal quality. Operational
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Coal Quality

Compare Each of the Fallowing Coal Quality
Characteristics with Contract Specifications.

1. Excess Coarse
2. Excess Fines __(See Appendix A

3. High Ash For Test Methods)
4, High Moisture

Excess Coarse - Coarse coal particles and other foreign objects can clog the
hopper discharge opening.

Excess Fines - Fine coal because it can have a high clay and high moisture

| content can pack or accumulate along hopper wall and clog the hopper
discharge opening.

High Ash - A high ash coal because it can have a high clay and high moisture
content can pack or accumulate along hopper wall and clog the hopper
discharge opening.

High Moisture - A high moisture coal especially if it has a high ash fines
content can pack or accumulate along hopper wall and clog the hopper
discharge opening.

FIGE-49n:2
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FIGURE 6-50: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM
For Pluggage In The Limestone Bunker/Hopper

Have you checked for damp limestone that hasMN _| Check for any damp limestone that has accumulated or becoma
become packed along the bunker walls? packed along the bunker/hopper walls.

Y

Have you checked for rocks, wood, or large | N _| Check for rocks, wood, large particles or other foreign
particles that may be obstructing limestone flow? | objects that may be obstructing limestone flow from the Qunker.

FIQ6-50n/2
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FIGURE 6-51: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM
For Insufficient Capacity From The Limestone Bunker/Hopper

Have you checked for damp limestene that h sN _| Check for any damp limestone that has accumulated or become
become packed along the bunker walls? packed alcng the bunker/hopper walls.

Y

Have you checked for rocks, wood, or large | N _| Check for rocks, wood, large particles or other foreign
particles that may be obstructing limestone flow? | objects that may be obstructing limestone flow from the bunker.

Y

for correct operation? See figure 8-53 and follow the diagram for limestone fee

Have you checked the limestone feeder N ! Check the limestone teeder for correct operation. J
er.

FIG&-50n/2
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FIGURE 6-52: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM
For Erratic Feeding From The Limestone Bunker/Hopper

Have you checked for damp limestone that h sN _| Check for any damp limestone that has accumulated or become
become packed aiong the bunker walls? packed along the bunker/hopper walls.

Y

Have you checked for rocks, wood, or large | _N _| Check for rocks, wood, large particles or other foreign
particles that may be obstructing limestone flow? | objects that may be obstructing limastone flow from the Hunker.

Y

Have you checked the limestone feeder N .| Check the limestone feedar for correct cparation. J
for correct operation? See figure 6-53 and follow the diagram for limestone feeder,

FI36-52ry2
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FIGURE 6-53: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM
For Pluggage Of The Limestone Feeder

Have you checked for damp imestone that h N__| Check for and remove any damp limestone that has accumulated
become packed in the feede-? or become packed in the feeder.

Y

Have you checked for rocks, wood, or large | N _| Check for rocks, wood, large particles or other foreign
particles that may be obstructing limestone fiow? | objects that may be obstructing limestone flow from the feeder.

FIGE-53n/2
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FIGURE 6-54;: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM
For Insufficient Capacity And inability To Meet Load

(Boiler)

i_Have you checked to see that the boeiler is

the manufacturer?

operating at the excess air level recommend%d_&. Check and adjust the air supply to the boiler.

ly

{ vanes and FD fan dampers?

Have you checked the FD fan speed, FD fan |niéd

Check and adjust FD fan dampers, FC fan inlet vanes and
and FD fan speed for balanced airflow through the grates.

iy

Have you checked for pluggage of the fluid

b’gd\l Check and unclog fluid bed port holes.

air ports?
N

dampers, and |D fan speed?

Have you checked the ID fan inlet vanes, ID an N | Check and adjust ID fan inlet vanes, (D fan dampers and

ID fan speed to balance gas flow through chimney.

Y

Operational

Coal Quality

See next page for Coal Quality Section.

FIGB-54n/2
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RE 6-54 (CONT’D): ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAG
For Insufficient Capacity And Inability To Meet Load

See operational section on previous page.

Operational
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Coal Quality

Compars Each of the Following Coal Quality

Characteristics with Contract Specifications

:

. Low Heating Vailue
. Low Volatile Matter

. High Fixed Carbon
. High ASH

. Excess Coarse
. Excess Fine
. Low Moisture

(See Appendix A
For Test Methods)

~NO AL 2

Low Heating Value - If the coal is lower in heating value more will need to be
burned to meet demand which can lead to Increase operation and maintenance of
storage and handling equipment.

Low Volatile Matter - Because the volatites help to ignite the coal, a coal low
in volatile matter wiil not proeduce enough heat to ignite the ceal.

High Fixed Carbon - If excessive and there is an insufficient supply of oxygen
in the furnace high combustible losses can occur,

High Ash - If excessive ash particles become thick on the fluid bed grate
to seriously restrict air flow through the grate and fuel bed making it
difficult for air flow.

Excess Coarse - Coarse coal tends to segregate in coal conveying equipment and
hoppers.

Excess Fines - Too many fines can cake (agglomerate) or fuse into large masses
(Clinkers) interfering with uniform airflow through the grate and fuel bed
making it difficult for air flow.

Low Moisture - Dry coal can get entrained and carried out with the combustion
gases resulting in high combustion losses.

FIGE-5amb/2
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FIGURE 6-55: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM
For Reduced Boiler Efficiency

Have you checked to see that the boiler is N

operating at the excess air level recommended-Bye Check and adjust the air supply to the boiler.
the manufacturers?

\l’Y

Have you checked FD fan dampers, FD fan i letN Inspect and adjust FD fan dampers, FD fan inlet vanes, and
vanes and FD fan speed? FD fan speed for balanced air flow through the grates.

Y
Have you checked the velocity of the gas flow] N _| Check and adjust the velocity of gas flow through the cygione.
through the cyclone?

Y

Have you checked to see that fly ash reinjection N

! ot plugged? Check and unplug any reinjection lines.
ines are n .

Y
Have you checked ID fan dampers, ID fan inleLN_,l Inspect and adjust ID fan dampers, ID fan inlet vanes, ID fan
vanes and ID fan speed? 1 | speed to balance gas flow through chimney.
v Operational
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Coal Quality

Compare Each of the Following Coal Quality
Characteristics with Contract Specifications

l

1. Low Volatile Matter
2. High Fixed Carbon
3. Excess Fine

4. Low Moisture

(See Appendix A
For Test Methods)

Low Volatile Matter - Because the volatiles help to ignite the coal, a coal low
in volatiie matter will not produce enough heat to ignite the coal,

High Fixed Carbon - If excessive and there is an insufficient supply of oxygen
in the furnace high combustible losses can occur.

Excess Fines - Too many fines can cake (agglomerate) or fuse into large massep
(Clinkers) interfering with uniform airflow through the fluid bed grate.

Low Moisture - Dry coal can get entrained and carried out with the combustion
gases resulting in high combustion losses.

FIGB-55ry2
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FIGURE 6-56: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM
For Corrosion Of The Boiler Components

Have you checked to see that the boiler is

operating at the excess air level recommende B o Check and adjust the air supply to the boiler.
the manufacturer?
I

P-{ave you checked the FD fan speed, FD fan |ni#d _| Check and adjust to FD fan dampers, FD fan inlet vanes %nd

vanes and FD fan dampers? and FD fan speed to balance air flow through the grates.
Y
Operational
Coal Quality
y

Compare Each of the Following Coal Quality
Characteristics with Contract Speciflcations

1. High Chlorine
2. High Sutfur {See Appendix A

3. High Ash For Test Methods)
4, Excess Fines

High Chlorine - Chlorine in the coal can react during the combustion process
and form a corrosive deposit.

High Sulfur - Suifur in the coal can react during the combustion process and
form a corrosive deposit.

High Ash - Ash high in clays and shale can react during the combustion process
to form a corrosive deposit.

Excess Fines - Fines high in ash -- clay and shale -- can react during the
combustion process to form a corrosive deposit.

FIGB-56n/2
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FIGURE 6-57: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM
For Corrosion Of The Refractory Surfaces

Have you checked to see that the boiler is N

operating at the excess air levels as Check and adjust the air supply to the boiler.
recommended by the manufacturer?
Y
Have you checked FD fan dampers, FD fan inleN _| Inspect and adjust FD fan dampers, FD fan inlet vanes, and FD
vanes and FD fan speed? fan speed for balanced air flow through the grates.
Y .
| Operational
Coal Quality

Compare Each of the Following Coal Quality

Characteristics with Contract Specifications

L |

1. High Chlorine
2. High Sulfur (See Appendix A

3. High Ash For Test Methods)
4. Excess Fines

High Chlorine - Chlerine in the coal can react during the combustion process
and form a corrosive deposit on refractory surfaces,

High Suifur - Sulfur in the coal can react duting the combustion process and
form a corresive deposit on refractory surfaces.

High Ash - Ash high in sodium and potassium can react during the combustion
process to form a corrosive deposit on refractory surfaces.

Excess Fines - Fines high in ash -- sodium and potassium -- can react during the
combustion procass to form a corrosive deposit on refractory surfaces.

FIGE-5Try2
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FIGURE 6-58: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM
For Erosion Of The Refractory Surfaces

Have you checked to see that the boiler is
! N _| Check and adjust the air supply to the boiler.

operating at the excess air levels as
recommended by the manufacturer?

1Y

&N __| Inspect and adjust FD fan dampers, FD fan inlet vanes, aird FD

=]

Have you checked FD fan dampers, FD fan i
vanes and FD fan speed? fan speed for balanced air flow through the grates.
Y
Have you checked the velocity of the N - " "
fluid bed airflow? Check and adjust the air velocity.
LY
N _| Adjust amount of inert material being used in the fluid bed.

Have you chacked the amount of sand,
silica that is being used in the fluid bed?

Operational

Coal Quality

See next page for Coal Quality Section

FIG8-58ry2
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RE 6-58 (CONT’D): ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAG
For Erosion Of Refractory Surfaces

See Operational Section on previous page.

Operational
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Coal Quality

Characteristics with Contract Specifications

1. High Relative Free Qua

2. High Fly-Ash Erosivity .
3. High Ash (See Appendix A

4. Excess Fines For Test Methods)
5. Excess Coarse

‘ Compare Each of the Foliowing Coal Quality

High Relative Free Quanz(RFQ) - The RFQ value represants the amount of
segregated quanz particles in coal. The quartz particles entrained in the fllie
gas can impinge on refractory surfaces eventually wearing away these surfaces.

High Fly-Ash Erosivity - Coal ash in the form of fly ash suspended in the
combustion gases can readily come in contact with refractory surfaces eventually
wearing away these surfaces.

High Ash - Ash suspended in the combustion gases can readily come in contact
with refractory surfaces eventually wearing away these surfaces.

Excess Fines - Fine coal suspended in the combustion gases can readily come in
contact with refractory surfaces eventually wearing away these surfaces.

Excess Coarse - Coarse coal particles suspended in the combustion gases can
readily come in contact with refractory surfaces eventually wearing away
the surface.

FIG6-58nk/2
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FIGURE 6-59: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM
For Slagging/Spalling Of Refractory Surfaces

Have you chacked to see that the boiler is N . ] i
operating at the excess air levels as Check and adjust the air supply to the boiler.
recommended by the manufacturer?

K

| Have you checked FD fan dampers, FD fan ip N i Inspect and adjust FO fan dampers, FD fan inlet vanes, ahd FD
vanes and FD fan speed? fan speed for balanced air flow through the grates.

Y

Operational
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Coal Quality

Compare Each of the Following Coat Quaiity

Characteristics with Contract Specifications.

!

(See Appendix A
For Test Methods)

1. Low Ash Fusion Temperatur

Low Ash Fusion Temperature - Coals with a low ash fusion temperature can
accumulate on refractory surfaces for a sufficient time to become plastic

or liquid; the resulting depaosit will be a coarse fused mass.

FiG8-58n/2
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FIGURE 6-60: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM

For Corrosion Of The Heat Transfer Surfaces

(Boiler Tubes and Water Walls)

Have you checked to see that the boiier is N . ) ) J
operating at the excess air levels as Check and adjust the air supply to the boiler. |
recommended by the manufacturer?
Y
Have you checked FD fan dampers, FD fan iplel __| Inspect and adjust FD fan dampers, FD fan iniet vanes, ahd FD
vanes and FD fan speed? | fan speed for balanced air flow through the grates,
Y -
l Operational
| .
' Coal Quality

Compare Eacn of the Following Coal Quality

Characteristics with Contract Specifications

1. High Chlorine
2. High Sulfur {See Appendix A

3. High Ash For Test Methods)
4. Excess Fines

and form a corrosive deposit on heat transfer surfaces.

form a corrosive deposit on heat transfer surfaces.

High Chiorine - Chiorine in the coal can react during the combustion process
High Suifur - Sulfur in the coal can react during the combustion process and

High Ash - Ash high in sodium and potassium can react during the combustion
process to form a corrosive deposit on heat transfer surfaces.

Excess Fines - Fines high in ash -- sodium and potassium -- can react during the
combustion process to form a corrosive deposit on heat transfer surfaces.

FIGE-60n/2
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FIGURE 6-61: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM
For Erosion Of The Heat Transfer Surfaces
(Boiler Tubes and Water Walls)

Have you checked to see that the boiler is N ) ] .
operating at the excess air levels as Check and adjust the air supply to the boiler.
‘ recommended by the manufacturer?
Y
Have you checked FD fan dampers, FO fan iplel__| Inspect and adjust FO fan dampers, FD fan inlet vanes, ard FD
vanes and FD fan spead? fan speed for balanced air flow. ;
Y .
‘ Operational
T Coal Quality

See next page for Coal Quality Section

FIG8-81my/2
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FIGURE 6-61: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM
For Erosion Of The Heat Transfer Surfaces

(Boiler Tubes and Water Walls)

See Operational Section on previous page.

Operational

Coal Quality

Compars Each of the F’oliawinq\(:aal Quality
Charactaristics with Contract Specifications

:

1. High Relative Free Quarz

2. High Fly-Ash Erosivity (See Appendix A

3. High Ash i

4. Excess Fines For Test Methods)
5. Excess Coarse

High Relaive Free Quarz(RFQ) - The AFQ value represents the amount of
seqregated quartz particles in ceal. The guartz particles entrained in e fue
gas can impinge on heat transfer surfaces eventually wearing away these
surfaces.

High Fiy-Asn Ercsivity - Coal ash in the farm of fly ash suspended in the
combustion gases can readily come in contact with heat transfer surfaces
eventally wearing away these surfaces.

High Ash - Ash suspended in the combustion gases can readily came in contact
wilh heat ransfer surfaces evenniaily wearing away ihese surfaces.

Excess Fines - Fine ccal suspended in the cambustion gases can readily come in
contact with heat transfer surfaces eventuaily wearing away tese suriaces.

Excess Ccarse - Coarse ccal particles suspended in the combusiicn gases ¢can
readily come in contact with heat transfer surfaces eventually wearing away
the surface,

F:G5-39n0/2
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FIGURE 6-62: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM

For Slagging Of Heat Transfer Surfaces
(Boiler Tubes and Water Walls)

Have you checked to see that the boiier is operaijng

at the excess air level recommended by the Check and adjust the air supply to the boiler.
manufacturer?

‘Y

Have you checked FD fan dampers, FD fan i lotN Inspect and adjust FD fan dampers, FD fan inlet vanes, nd FD
vanes, and FD fan speed? fan speed for balanced air flow, 5

I
Are you operating socthlowers at cycles freqﬂ&[ﬁd

enough to keep ash from building up? Increase sootblowing cycles.

Y

Operational

Campare Each of the Following Coal Quality Coal Quallty

Characteristics with Contract Specifications.

{
L

1. Low Ash Fusion Temperatu (See Appendix A
For Test Methods)

Low Ash Fusion Temperature- Coai with a low ash fusion temperature can
accumulate on heat transfer surfaces for a sufficient time to become plastic

or liquid. The resulting deposit will be a coarse fused mass. Coal-ash slag
does not conduct heat readily and thus decreases the amount of heat reaching
| wall tubes, lowering the quantity of steam produced.

FIGE-62N,2
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FIGURE 6-63: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM
For Fouling Of Heat Transfer Surfaces
(Boiler Tubes and Water Walls)

"y

operating at the excess air level recommende Check and adjust the air supply to the boiler.
by the manufacturer?

i

Have you checked FD fan dampers, FD fan ir}lﬂ‘ inspect and adjust FD fan dampers, FD fan inlet vanes, ard FD

Have you checked to see that the boiler is N |

vanes, and FD fan speed? fan speed for balanced air flow.

by

Are you operating sootblowers at cycles frequert
enough to keep ash from building up?

Y

Increase sootblowing cycles,

Operational

P D SR S L Gl G SIS S S TS G IED GES S S

Compare Each of the Following Coal Quality Coal Quahty

Characteristics with Contract Specifications.

i

1. Low Ash Fusiocn Temperature

— e I S G SN T I I GES S S R e e e

(See Appendix A
2. High Free Atkalies For Test Methods)
|
i

Low Ash Fusion Temperature - Coal with a low ash fusion temperature can
accumulate on tube surfaces, insulating the metat so that not enough heat is
o transfered 1o raise the stream temperature to design level.
High Free Alkalies - Alkalies, specifically sodium and potassium, join with
other elements in combinations that produce low ash fusion temperatures.

FIGS-63N/a
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FIGURE 6-64: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM
For Corrosion Of The Baffles

Have you checked o see that the boiler is N

operating at the excess air levels as Check and adjust the air supply to the boiler.
recommended by the manufacturer?
rY
Have you checked FD fan dampers, FD fan inlel__| Inspect and adjust FD fan dampers, FD fan inlet vanes, ahd FD
vanes and FD fan speed? fan speed for balanced air flow.
Y .
Operational
— S S ————— A R D D IR R Gk Gk CEIL S I I NP D S S e SEER SN MW NS S e
l Coal Quality

Compare Each of the Following Coal Quality
Characteristics with Contract Specifications,

1. High Chlorine ‘
2. High Sutfur |_(See Appendix A

3. High Ash For Test Methods)
4, Excess Fines

High Chicrine - Chlorine in the coal can react during the combustion process
and form a corrosive deposit on the baffles.

High Sulfur - Sutfur in the coal can react during the combustion process and
form a corrosive deposit on the baffles.

High Ash - Ash high in sodium and potassium can react during the combustion
process to form a corrosive deposit on the baffles.

Excess Fines - Fines high in ash -- sodium and potassium - can react during the
combustion process to form a corrosive deposit on baffles.

FIGS-g4ry3
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FIGURE 6-65: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM
For Erosion Of The Heat Transfer Surfaces

(Baffles)
Have you checked to see that the boiler is N ) . ;
operating at the excess air levels as Check and adjust the air supply to the boiler,
recommended by the manufacturer?
Y
Have you checked FD fan dampers, FD fan iplelN _Inspect and adjust FD fan dampers, FD fan inlet vanes, ahd FD
vanes and FD fan speed? fan speed for balanced air flow,
N L]
' Operational
l Coal Quality

See next page for Coal Quality Section

FIGB-65n/2



F70 USACERL TR 87/14, Vol .

RE 6-65 (CONT’'D): ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAG
For Erosion Of Heat Transfer Surfaces
(Baffles)

See Operational Section cn previous page.

| Operational

Coal Quality

]
Compare Each of the Following Coal Quality

Characteristics with Contract Specifications.

1. High Relative Free Quartz

2. High Fly-Ash Erosivity (See Appendix A
3. High Ash
4, E:(%es:r:ines For Test Methods)

5. Excess Coarse

High Relative Free Quartz(RFQ) - The RFQ value represents the amount of
segregated quartz particles in coal. The quartz particles entrained in the flue
gas can impinge on baffles eventually wearing away the surface.

High Fly-Ash Erosivity - Coal ash in the form of fly ash suspended in the
combustion gases can readily come in contact with the baffles eventually wed ring
away the surface.

High Ash - Ash suspended in the combustion gases can readily come in contact
with baffles eventually wearing away the surface,

Excess Fines - Fine.coal suspended in the combustion gases can readily come in
contact with baffles eventually wearing away the surfaca.

Excess Coarse - Coarse coal particles suspended in the combustion gases can
readily come in contact with baffles eventually wearing away the surface.

FiG8-85nk0/2
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1

FIGURE 6-66: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM

For Slagging Of

Heat Transfer Surfaces

(Baffles)

Have you checked to see that the boiler is op Erw‘ny
at the excess air level recommended by the

manufacturer?

Check and adjust the air supply to the boiier.

'Y

Have you checked FD fan dampers, FD fan inletN |
vanes, and FD fan speed?

Inspect and adjust FD fan dampers, FD fan inlet vanes,qw FD
fan speed for balanced air flow.

I

enough to keep ash from building up?

Are you operating soothblowers at cycles freqnlﬁch‘_,

Increase soctblowing cycles,

Y

Operational

B AEE SR ALl S G D crEr S TS SN WS S e v e

Compare Each of the Following Coal Quality Coal Quallty

Characterisiics with Contract Specifications.

;

1. Low Ash Fusion Temperatu (See Appendix A

For Test Methods)

resulting deposit will be

Low Ash Fusion Temperature - Coal with a low ash fusion temperature can
accumulate on baffles for a sufficient time to become plastic or liquid; the

a coarse fused mass.

FiGE-66N/2
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FIGURE 6-67: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM
For Fouling Of Heat Transfer Surfaces
(Baffles)

Have you checked to see that the boiler is op ar%in‘_

at the excess air level recommended by the Check and adjust the air supply to the boiler.
manufacturer?

Y

Have you checked FD fan dampers, FD fan iereLl\L, inspect and adjust FO fan dampers, FD fan inlet vanes, iﬂd FD

vanes, and FD fan speed? fan speed for balanced air flow.

Iy

Are you operating sootblowers at cycles freq
enough to keep ash from building up?

Y

Increase sootbiowing cycles.

Operational

Cormpare Each of the Following Coal Quality Coal Quallty

Characteristics with Contract Specifications.

1. Low Ash Fusion Temperatu
2. High Free Alkali

Je (See Appendix A
For Test Methods)

Low Ash Fusion Temperature - Coal with a low ash fusion temperature can
accumulate on baffles forming dense, adherant layers which can be difficult to
remove except by manual cleaning.

High Free Alkalies - Alkalies, specifically sodium and potassium, join with
other elements in combinations that produce low ash fusion temperatures.

FIGB-87N/2
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FIGURE 6-68: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM
For Insufficient Capacity And Inability To Meet Load
(Forced Draft Fan)

Have you checked FD fans dampers, FD fan nlﬁ

vanes, and FD fan speed?

Inspect and adjust FD fan dampers, FD fan inlet vanes, a
FD fan speed to balance air flow through grates.

ndl

Compare Each of the Following Coal Qualiity
Characteristics with Contract Spegifications.

;

1. High Moisture
2. High Ash

(See Appendix A
For Test Methods)

High Moisture - Moisture impacts the airflow rate -- a coal quality factor
influencing fan capacity -- indirectly via its impact on heat rate.

High Ash - Ash impacts the airflow rate -- a coal quality factor influencing fan
capacity -- indirectly via its impact on heat rate.

Operational

- EE AN T WD AL CEE GED I I GED e W S e

Coal Quality

FIG€-68r/2
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FIGURE 6-69: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM
For Smoking Around The Forced Draft Fan

Have you checked to see that the boiler is N ) ) :
operating at the excess air levels as Check and adjust the air supply to the boiler.

recommended by the manufacturer?

Y

'
| Have you checked FD fan dampers, FD fan inlel__| Inspect and adjust FD fan dampers, FD fan inlet vanes, ahd FD
{ vanes and FD fan speed? fan speed for balanced air flow. r

Y

Operational

‘ Coal Quality

Compare Each of the Foilowing Coat Quality

— . AR S T SRR e e e dle G . S — — —

Characteristics with Contract Specifications.

:
1. Low Fixed Carbon
2. High Volatile Matter
3. High Ash
4. High Moisture

(See Appendix A
For Test Methods)

Low Fixed Carbon - if the carben in the coal is slow to react with oxygen, tiny
carbon particles leaving the flame can give rise to smoke.

High Volatile Matter - If the volatiles are heated very rapidiy and are slow to
mix with oxygen, tiny carbon particles can leave the flame giving rise to smoke.

High Ash - Ash particles carried along with the flue gas may contain some carbon
particles giving rise to smoke.

Low Moisture - Dry fine coal particles containing tiny unburned carbon
particles can get carried along with the flue gas giving rise to smoke.

FIGE-69n/3
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FIGURE 6-70: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM
For Insufficient Capacity And Inability To Meet Load

(induced Draft Fan)

Have you checked ID

vanes, and |10 fan speed?

fan dampers, ID fan inl%ti. Check and adjust ID fan dampers, ID fan Inlet vanes and ID

fan speed to balance gas flow through chimney.

Y
L
Have you checked the velocity of the gas flow. N Check and adjust the velocity of the gas flow through
through the cyclone dust collectors? the cyclone dust collectors.
Y

Have you checked fly-ash reinjection lines for_ N

pluggage? Check for flyash reinjection lines pluggags.
Y
Operational
Coal Quality
Compare Each of the Following Coal Quality
Characleristics with Contract Specitications.
;' :Fg: :‘:'c’r'ft”re (See Appendix A
SrianAs i For Test Methods)
High Moisture - Coal moisture has a significant impact on ID fan capacity since
it adds directly to flow rate and decreases the overall density of the gas due
I to the low molecular weight of water vapor. l
High Ash - A high ash coal can impact the composition, temperature and presstre

of the gas entering the 1D fan. [

FIGS-70r/3
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FIGURE 6-71: ATMOSPHERIC FLUIDIZED BED TROUBLESHOQOTING LOGIC DIAGRAM
For Corrosion Of The Induced Draft Fan

Have you chacked to see that the boiler is N

operating at the excess air levels as
recommended by the manufacturer?

Y

Check and adjust the air supply to the boiler.

Have you checked FD fans dampers, FD fan nlﬁ

vanes, and FD fan speed?

Inspect and adjust FD fan dampers, FD fan inlet vanes, and
FD fan speed to balance air flow.

Y

Operational

—— G G I WIS IS A YR AL SID SIL L D D IR IR I IR L S I TEND IR T D D S S AR e e—

Coal Quality

Compare Each of the Following Coal Quality
Characteristics with Contract Specifications.

L ]

2. High Suifur
3. High Ash
4. Excess Fines

1. High Chiorine

{See Appendix A
For Test Methods)

High Chlorine - Chiarine in the coat can react during the combustion process
and form a corrosive deposit on the induced draft fan.

High Sulfur - Sulfur in the coal can react during the combustion process and
form a corrosive deposit on the induced draft fan.

High Ash - Ash high in sodium and potassium can react during the combustion
process to form a corrosive deposit on the induced draft fan.

Excess Fines - Fines high in ash -- sodium and potassium -- can react during the
combustion process to form a corrosive deposit on induced draft fan.

FIGE-71n/3
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FIGURE 6-72: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM
For Smoking From The Induced Draft Fan

Have you checked to see that the boiler is N . - .
Operating at the excess air levels as Check and ad]USt the air Supply to the boiler.
recommended by the manufacturer?

WY

Have you checked ID fan dampers, 1D fan inl&. Check and adjust ID fan dampers, 1D fan Inlet vanes and ID
vanes, and ID fan speed? fan speed to balance gas flow through chimney.

W

Have you checked FD fans dampers, FD fan ”'ﬂ Inspect and adjust FD fan dampers, FD fan inlet vanes, ard

vanes, and FD fan speed? FD fan speed to balance air flow.
Y
Have you checked the velocity of the gas flow]_N | Adjust the velocity of the gas flow through tha cyclone
through the cyclone dust collectors? dust collectors.
Y

Have you checked to see that fly ash reinjectionN
lines are not plugged?

Y

Check for plugged reinjection lines.

| Operational

UL AIL S GED I L EEL IR GEL S A SEn SR D I IR ML G SED D GED GED S EED EEL AED vme s s e

| Coal Quality

See next page for the Coal Quality Section.

FIG8-72n/3
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RE 6-72 (CONT’D): ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAC

For Smoking From The Induced Draft Fan

See Operational Section on previous page.

Operational

1
Cormpara Each of the Following Coal Quality

Characteristics with Contract Specifications.

1. Low Fixed Carbon

2. High Volatile Matter | (See Appendix A

3. Hth Ash For Test Methods)
4, High Moisture

Coal Quality

carbon particles leaving the flame can give rise to smoke.
High Volatile Matter - If the volatiles are heated very rapidly and are slow to

particles giving rise to smoke.
Low Moisture - Dry fine coal particles containing tiny unburned carbon

Low Fixed Carbon - If the carbon in the coal is slow to react with oxygen, tiny

particles can get carried along with the flue gas giving rise to smoke.

mix with oxygen, tiny carbon particles can leave the flame giving rise to smake.
High Ash - Ash particles carried along with the flue gas may contain some carbon

FIG6-728



USACERL TR 97/14, Vol 2

F79

FIGURE 6-73: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM
For Erosion Of The Induced Draft Fan

Have you checked to see that the boiler is

Check and adjust the air supply to the boiler,

operating at the excess air levels as
recommended by the manufacturer?

Y

vanes, and 1D fan speed?

Have you checked ID fan dampers, 1D fan in%\ﬁ.

fan speed to balance gas flow through chimney.

Check and adjust IB fan dampers, 10 fan Inlet vanes ang

D

P

Have you checked FD fans dampers, FD fan nl% { Inspect and adjust FD fan dampers, FD fan inlet vanes, a
vanes, and FD fan speed? ——i FD fan speed to balance air flow through grates.

.ﬂd

Y
|

\rHave you checked the velocity of the gas flow
ithrough the eyclone dust collectors?

N .| Adjust the velocity of the gas flow through the cyclone
dust collectors.

by

Have you checked to see that fly ash reinjecti
lines are not plugged?

nN|

L-T Check for plugged reinjection lines.

i
!Y

________________[

See next page the Coal Quality Section.

Operational

Coal Quality

FIGS-73r/3
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RE 6-73 (CONT'D): ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAG
For Erosion Of The Induced Draft Fan

See Operational Section on previous page.

Operational

Coal Quality

¥
Compare Each of the Following Coal Quality

Characteristics with Contract Specifications.

l

; 1. High Relative Free Quart

! 2 High Fly-Ash Erosivity .
| 3. High Ash (See Appendix A

4. Excess Fines For Test Methods)
5. Excess Coarse

High Relative Free Quartz(RFQ) - The RFQ value represents the amount of
segregated quartz particles in coal. The quartz particles entrained in the flue
gas can impinge on the induced draft fan eventually wearing away the metal
surface,

High Fly-Ash Erosivity - Coal ash in the form of fly ash suspended in the
combusticn gases can readily come in contact with the induced draft fan
eventually wearing away the metal surface. _

High Ash - Ash suspended in the combustion gases can readily come in contact
with induced draft fan eventually wearing away the metal surface.

Excess Fines - Fine coal suspended in the combustion gases can readily come in
contact with induced draft fan eventually wearing away the metal surface.

Excess Coarse - Coarse coal particles suspended in the combustion gases can
readily come in contact with the induced draft fan eventually wearing away
the metal surface.

FIGE-73nb/3
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FIGURE 6-74: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM
For Carbon Burnout From The Particulate Removal System
(Baghouse)

N | Clean bags pericdically so as to maintain the maximum
pressure drop across the baghouse at the design point.

Do you clean the bags periodically?

Y

Have you checked ID fan dampers, 1D fan inidt_N .| Check and adjust ID fan dampers, ID fan inlet vanes and
vanes, and ID tan speed? | fan speed to balance gas flow through chimney.

B

Have you checked FD fans dampers, FD fan n'?\! Inspect and adjust FD fan dampers, FD fan inlet vanes, and
vanes, and FD fan speed? ———-l FD fan speed to balance air flow,

D

Y

Have you checked to see that the boiler is N - ) '
operating at the excess air levels as Check and adjust the air supply to the boiler.
reccmmended by the manufacturer?

Y

1 Operational

Coal Quality

See next page the Coal Quality Section.

FIGE-74m/3
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RE 6-74 (CONT’D): ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAG
For Carbon Burnout From The Particulate Removal System
(Baghouse)

See Cperational Section on previous page.

| Operational

|
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i Coal Quality

Compare Each of the Following Coal Quality |
]

Characteristics with Contract Specifications.

|
Y

| 1. High Fixed Carbon
; 2. Low Volatile Matter (See Appendix A

3. Excess Fines For Test Methods)
4. High Moisture

High Fixed Carbon - If excessive and there is an insufficient supply of oxygen
in the furnace to react with the carbon high combustibie [osses can result.

Low Voatile Matter - Because the volatiles help to ignite the coal, a coal low
in volatile matter will not produce enough heat to ignite the coal.

Excess Fines - Too many fines can lead to high particulate loadings because they
are easily carried out of the furmace and high combustible losses becalise the
particulate loadings carry carbon out of the furnace.

High Moisture - The mora moisture there is, the longer it takes for the coal to
heat to its ignition temperature, and therefore the harder it is to ignite
the coal.

FIGS-74nb/3
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FIGURE 6-75: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM
For Excess Particulate Emissions From The Particulate Removal System

(Baghouse)
} . n N | Clean bags periodically so as to maintain the maximum
;DO you clean the bags periodically? pressure drop across the baghouse at the design point. |

Y

| Have you checked ID fan dampers, ID fan inlelui_ Check and adjust ID fan dampers, ID fan inlet vanes and ID
‘ vanes, and ID fan speed? fan speed to balance gas flow through chimney.
I

Have you checked FD fans dampers, FD fan nl%‘ Inspect and adjust FD fan dampers, FD fan inlet vanes, and
vanes, and FD fan spead? FD fan speed to balance air flow.

I

T

! Have you checked tc see that the boiler is

N | A : 4
operating at the excess air levels as | N .| Check and adjust the air supply to the boiler.
recommended by the manufacturer? |
ki Operational
|
__________._____..:__.____.__.___..___.
‘ Compare Each of the Following Coal Quality | Coal Quallty
4 Characteristics with Contract Specifications. |
1 |
i
; 1. Excess Fines
| .
2. High Ash (See Appendix A
3. Low Moisture For Test Methods)
|

Excess Fines - Fine coal particles can become sntrained in the flue gas and get
carried out the chimney.

High Ash - Ash can get entrained in the flue gas and get carried out the
chimnay.

Low Moisture - Dry fine coal particles can become entrained in the flue gas and
get carried out the chimney.

FIG8-75n/3
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FIGURE 6-76: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM
For Carbon Burnout In The Particulate Removal System

Have you checked to see that the boiler is

(Cyclone)

operating at the excess air levels as
recommended by the manufacturer?

;Y

Check and adjust the air supply to the boiler,

Have you checked FD fan dampers, FD fan i
vanes and FD fan speed?

fan speed for balanced air flow.

Inspect and adjust FD fan dampers, FD fan inlet vanes, ard FD

i
'Y

Have you checked ID fan dampers, 1D fan inl

vanes, and D fan speed?

Ispact and adjust ID fan dampers, ID fan inlet vanes, D f
speed to balance gas flow through the chimney.

I

Have you checked the gas flow through the d
collector?

[
“—SN-i Adijust the velocity of the gas flow through the dust collector.

See next page for Coal Quality Section

Operational

Coal Quality

FlGe-78n/3
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RE 6-76 (CONT'D): ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAG
For Carbon Burnout In The Particulate Removal System
(Cyclone)

See Operational Section on previous page.

Operational

Coal Quality

\J
Compare Each of the Following Coal Quality

Characteristics with Contract Specifications.

;

1. High Fixed Carbon ‘
: 2 Low Volatile Matter l‘(See Appendix A

3. Excess Fines For Test Methods)
4. High Moisture

High Fixed Carbon - if excessive and there is an insufficient supply of oxygen
in the furnace to react with the carbon high combustible losses can result.

Low Voatile Matter - Because the volatiles help to ignite the coal, a coal tow
in volatile matter will not produce enough heat to ignite the coal.

Excess Fines - Too many fines can lead to high particulate loadings because thay
are easily carried out of the furmace and high combustible losses becalise the
particulate loadings carry carbon out of the furnace.

High Moisture - The more moisture there is, the longer it takes for the coal to
heat to its ignition temperature, and therefore the harder it is to ignite
the coal.

FIGE-76nb/3
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FIGURE 6-77: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAN
For Erosion In The Particulate Removal System
(Cyclone)

Have you checked the gas flow through the ciycld Adjust the velocity of the gas flow through the cyclone
dust collector? dust collector.

|
'Y

Have you checked |D fan dampers, 1D fan inieh N _|ispect and adjust iD fan dampers, |D fan inlet vanes, ID fan
vanes, and ID fan speed? 1 speed to balance gas flow through the chimney.

\Y
Have you checked FD fan dampers, FD fan i
vanes and FD fan speed?

LY
Have you checked to see that the boiler is N

operating at the excess air levels as
recommended by the manufacturer?

Y .
! Operational

1 Coal Quality

hih | Inspect and adjust FD fan dampers, FD fan inlet vanes, apd FD
| fan speed for balanced air flow,

Check and adjust the air supply to the boiler.

See next page for Coal Quality Section

FIG6-77n/3
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RE 6-77 (CONT’D): ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAG

For Erosion In The Particulate Removal System
(Cyclone)

See Operational Section on previous page.

Compare Each of the Following Coal Quality
Characteristics with Contract Specifications.

¢

1. High Relative Free Quart

2. High Fly-Ash Erosivity )
3. High Ash (See Appendix A

4. Excess Fines For Test Methods)

5. Excess Coarse
8. Low Maisture

High Relative Free Quartz(RFQ) - The RFQ value reprasents the amount of
sagregated quanz particles in coal. The quartz'particles entrained in the flue

gas can impinge on the cyclone and eventually wearing away the metal surface.

High Fiy-Ash Erosivity - Coal ash in the form of fly ash suspended in the
combustion gases can readily come in contact with the cyclone and eventual
wearing away the metal surface.

High Ash - Ash suspended in the combustion gases can readily come i contact
with cyclone eventually wearing away the metal surface,

Excess Fines - Fine coal suspended in the combustion gases can readily come in
contact with the cyclone eventually wearing away the metal surface.

Excess Coarse - Coarse coal particles suspended in the combustion gases can

readily come in contact with the cyclone eventually wearing away metal surfaces.

Low Moisture - A very dry coal can become entrained in the combustion gases and
readily come in contact with the cyclone and wear away metal surfaces.

Operational

I I T SIS G S SEER e IR G TN S SeEE WS e

Coal Quality

FIGE-77r0/3
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FIGURE 6-78: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM
For Excess Particulate Emissions From The Particulate Removal System

(Cyclone)

dust collector?

Have you checked the gas flow through the cyc_l&'ﬁ Adjust the velocity of the gas flow through the cycione

dust collector.

1Y

vanes, and ID fan speed?

Have you checked ID fan dampers, 1D fan inié’l N__ | Ispect and adjust ID fan dampers, 1D fan inlet vanes, ID fan

speed to balance gas flow through the chimney.

K

vanes and FD fan speed?

Have you checked FD fan dampers, FD fan ip

el __| Inspect and adjust FD fan dampers, FD fan inlet vanes, and FD
fan speed for balanced air flow.

I

Have you checked to see that the boler is N - ] )
operating at the axcess air [evels as Check and ad]USt the air SUpp'y to the boiler.
recommended by the manufacturer?
LY | Operational
—-“"—————————__4———“_-_“——-——--
J Coal Quality

Compare £ach of the Foliowing Coal Quality
Characteristics with Contract Specifications.

1

Y
| l|
, 1. Excess Fines . |
2. High Ash (See Appendix A !
3. Low Moisture For Test Methods) |

Excess Fines - Fine coal particles can become entrained in the flue gas and get
carried out the furnace.

High Ash - If excessive, ash can get suspended in the combustion gases and get
carried out the furnace.

Low Moisture - Dry fine coal particles can get suspended in the combustion gaseq
and get carried out the furnace.

FIGE-78n/3
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FIGURE 6-79: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM
For Carbon Burnout In The Particulate Removal System

(Electrostatic Precipitator)

Have you checked the gas velocity through thHe N__| Check and adjust the gas velocity through the
precipitator? precipitator.
1Y

Have you checked the applied voltage across td | Check and adjust the applied voltage to the plates.
cellecting plates?
I

Have you checked the corona?

Y

Have you checked ID fan dampers, ID fan inlgt_N__| ispect and adjust ID fan dampers, 1D fan inlet vanes, ID&
vanes, and |D fan speed? speed to balance gas flow through the chimney.

Ik

Have you checked FD fan dampers, FD fan ipigl__ Inspect and adjust FD fan dampers, FD fan inlet vanes, ahd FD

Check the corona strength,

vanes and FD fan speed? fan speed for balanced air flow.

LY
Have you checked to see that the boiler is N ' i _ i
opefaﬁng at the excess air levels as Check and ad;ust the air suppiy 1o the boiler. ;
recommended by the manufacturer? ]

Y - Operational

Coal Quality
See next page for Coal Quality Section,

FIGE-78n/3
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RE 6-79 (CONT'D): ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAG
For Carbon Burnout In The Particulate Removal System
(Electrostatic Precipitator)

See Operational Section on previous page.

Operational
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Coal Quality

Compare Each of the Fellowing Coal Quality
Characteristics with Contract Specifications.

1. High Fixed Carbon

2. Low Volatile Matter (See Appendix A

3. Excess Fines For Test Methods)
4. High Moisture

High Fixed Carbon - If excessive and there is an insufficient supply of oxygen
in the furnace to react with the carbon high combustible losses can resp

Low Voatile Matter - Because the volatiles help to ignite the coal, a coal low
in volatile matter will not produce enough heat to ignite the coal.

Excess Fines - Too many fines can lead to high particulate loadings because they
are easily carried out of the furmace and high combustible losses becalise the
particulate loadings carry carbon out of the furnacs.

High Moisture - The more moisture there is, the longer it takes for the coal to
heat to its ignition temperature, and therefore the harder it is to ignite
the coal.

t.

FIG6-79nb/3
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FIGURE 6-80: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM
For Erosion Of The Particulate Removal System

(Electrostatic Precipitator)

Have you checked the gas velocity through tHe N _| Check and adjust the gas velocity through the
precipitator? precipitator.

I
Have you checked the applied voitage across tH¥ | check and adjust the applied voltage to the plates.
collecting plates?

WY

Have you checked the corona?

Check the corona strength.

|
7Y

Have you checked ID fan dampers, |13 fan inl st N lspect and adjust ID fan dampers, ID fan inlet vanes, ID fan
vanes, and 1D fan speed? speed to balance gas flow through the chimney.

ly
'

| Have you chacked FD fan dampars, FD fan inlelN__| Inspect and adjust FD fan dampers, FO fan injet vanes, and FD
vanes and FD fan speed? fan speed for balanced air flow.

Y

Have you checked to sese that the boiler is N ) ) .
operating at the excess air levels as Check and adjust the air supply to the boiler.
recommended by the manufacturer?

Y Operational
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Coal Quality
See next page for Coal Quality Section.

FIGE-80n/3



F92 USACERL TR 97/14, Vol :

RE 6-80 (CONT’D): ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAC
For Erosion Of The Particulate Removal System
(Electrostatic Precipitator)

See Operational Section on previous page.

Operational
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Coal Quality

Compare Each of the Following Coal Quality
Characteristics with Contract Specifications.

|

1. High Relative Free Quartz

2. High Fly-Ash Erosivity .
3. High Ash (See Appendix A

4. Excess Fines For Test Methods)

5. Excess Coarse
8. Low Moisture

High Relative Free Quartz{RFQ) - The RFQ value represents the amount of
segregated quartz particles in coal. The quartz particles entrained in the flue
gas can impinge on and eventually wearing away the metal surface.

High Fly-Ash Erosivity - Coal ash in the form of fly ash suspended in the
combustion gases can readily come in contact with and eventually
wearing away the metal surface.

- High Ash - Ash suspended in the combustion gases can readily come in contact
with eventuaily wearing away the metal surface.

Excess Fines - Fine coal suspended in the combustion gases can readily come in
contact with and eventually wearing away the metal surface.

Excess Coarse - Coarse coal particles suspended in the combustion gases can
readily come in contact with and eventually wearing away metal surfaces,

Low Moisture - A very dry coal can become entrained in the combustion gases and
readily come in contact with and wear away metal surfaces.

FIG6-80rb/3
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FIGURE 6-81: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM
For Excess Particulate Emissions From The Particulate Removal System

(Electrostatic Precipitator)

Have you checked the gas velocity through the N || Check and adjust the gas velocity through the
precipitator? precipitator.

Iy

Have you checked the applied voltage across t .| Check and adjust the applied voltage to the plates.
collecting plates?

|
Y

Have you checked the corena?

1Y
Have you checked ID fan dampers, ID fan inldt_N | ispect and adjust ID fan dampers, ID fan inlet vanes, ID fan
vanes, and ID fan speed? speed to balance gas flow thrcugh the chimney.

Y

Have you checked FD fan dampers, FD fan inlel__| Inspect and adjust FD fan dampers, FD fan inlet vanes, and FD

Check the corona strength.

———
vanas and FD fan speed? fan speed for balanced air flow.
I
Have you checked to see that the boiler is N - - )
operating at the excess air levels as Check and adjust the air supply to the bailer.
recommended by the manufacturer?
Y Operational
' Coal Quality

See next page for Coal Quality Section.

FiGGg-atn/3
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FIGURE 6-81 (CONT'D): ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM

For Excess Particulate Emissions From The Particulate Removal System

{Electrostatic Precipitator)

See previous page for Operational Section.

Operational

Coal Quality

¥
Compare Each of the Following Coal Quality

Characteristics with Contract Specifications.
|

1

1. Fly Ash Resistivity

2. High Ash .
3. Low Sulfur (See Appendix A
4. Excess Fines For Test Methods)

5. Low Moisture

Fly Ash Resistivity - The resistivity of the fly ash is the key parameter which
limits the applied voltage and hence the collection efficiency for a given
precipitator design and operating configuration.

High Ash - If excessive, ash can get suspended in the combustion gases and get
carried out the furnace. A high calcium content in the ash reduces the
effective sulfur trioxide concentration, thereby decreasing precipitator
performance. Sulfur trioxide is important in the resistivity mechanism beacause
water molecules in combination with sulfur trioxide are absorbed on the|surface
of the ash particles and form a conductive film, shich decrease resistivity.

Low Sulfur - Ash from coals low in sulfur is more difficult to precipitate than
ash from higher sulfur coals.

Excess Fines - Fine coal particles can become entrained in the flue gas and get
carried out the furnace.

Low Moisture - Dry fine coal particles can get suspended in the combustion gases
and get carried out the furnace. '

FIGE-B1nD/2
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FIGURE 6-82: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM
| For Carbon Burnout In The Fly-Ash Recycle

b

i vanes, and 10 fan speed? fan speed to balance gas flow through chimney,

Iy

Have you checked the velocity of the gas flow| N __| Adjust the velocity of the gas flow through the cyclone
through the cyclone dust collectors? dust collectors.

Y
| Have you checked to see that the boiler is N

operating at the excess air levels as
recommended by the manufacturer?

E Have you checked (G fan dampers, 1D fan inl%ti, Check and adjust ID fan dampers, ID fan Inlet vanes and

Check and adjust the air supply to the boiler.

\FY

Have you checked FD fans dampers, FD fan nlﬂ
vanes, and FD fan speed?

M Operational

Inspect and adjust FD fan dampers, FD fan inlet vanes, and
FD fan speed to balance air flow.

A e e e mkel L A I I NS D S S S — — — — — S i e TEN TEE SEED s e e e e

l Coal Quality

See next page for the Coal Quality Section.
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RE 6-82 (CONT’D): ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAG
For Carbon Burnout In The Fly-Ash Recycle

See Operational Section on previous page.

Operational

Coal Quality

Compare Each of tha Following Coal Quality
Characteristics with Contract Specifications.

1. High Fixed Carbon
2. Low Volatile Matter (See Appendix A

3. Excess Fines For Test Methods)
4. High Moisture

High Fixed Carbon - if excessive and thera is an insufficient supply of oxygen
in the furnace to react with the carbon high combustible losses can resuit.

Low Voatile Matter - Because the volatiles help to ignite the coal, a coal low
in volatile matter will not produce encugh heat to ignite the coal.

Excess Fines - Too many fines can lead to high particulate loadings because they
are easily carried out of the furmace and high combustible losses because the
particulate loadings carry carbon out of the furnace.

High Moisture - The more moisture there is, the longer it takes for the coalto
heat to its ignition temperature, and therefore the harder it is to ignite
the coal.

FIGE-82nb/3
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FIGURE 6-83: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM
For Carbon Burnout In The Ash Hopper/Pit

Have you checked to see that the boiler is N - ) )
operating at the excess air lavels as Check and adjust the air supply 1o the beiler.
recommended by the manufacturer?
Y
Have you checked FD fan dampers, FD fan inlet__| Inspect and adjust FD fan dampers, FD fan inlet vanes, ahd FD
vanes and FD fan speed? fan speed for balanced air flow.
M Operational
' Coal Quality

Compare Each of the Following Coal Quality

Characteristics with Contract Specifications.

1. High Fixed Carbon
2. Low Voiatile Matter (See Appendix A

3. Excess Fines For Test Methods)
4. High Moisture

High Fixed Carbon - If excessive and there is an insufficient supply of oxygen
in the furnace to react with the carbon high combustible losses can result.

Low Voatile Matter - Because the volatiles help to ignite the coal, a coal low
in volatile matter will not produce enough heat to ignite the coal.

Excess Fines - Too many fines can lead to high particulate loadings because they
are easily carried out of the furmace and high combustible losses becalise the
particulate loadings carry carbon out of the furnace.

High Moisture - The more moisture thare ig, the longer it takes for the coai to

heat to its ignition temperature, and therefore the harder it is to ignite
the coal.

FIGE-83rva
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FIGURE 6-84: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM
For Corrosion Of The Stack/Chimney

‘ Have you checked to see that the boiler is N i i .
operating at the excess air levels as Check and adjust the air supply to the boiler.
recommended by the manufacturer?

L

Y

Have you checked FD fan dampers, FD fan inlell__| Inspect and adjust FD fan dampers, FD fan inlet vanes, and FD
vanes and FD fan speed? fan speed for balanced air flow. ]1

Y

Operational

Coal Quality

— e S G IS I I GEER SR e S e R S A S

Compare Each of the Following Coal Guality |
Characteristics with Contract Specifications. l

¢

1. High Chlorine

2. High Sulfur {See Appendix A

3. High Ash For Test Methods)
4, Excess Fines

High Chiorine - Chlorine in the coal can react during the combustion process
and form a corrosive deposit on the stack/chimney.

High Sulfur - Sulfur in the coal can react during the combustion process and
form a corrosive deposit on the stack/chimney.

High Ash - Ash high in sodium and potassium can react during the combustion
process to form a corrosive deposit on the stack/chimney.

Excess Fines - Fines high in ash - sodium and potassium -- can react during the
combustion process to form a corrosive deposit on stack/chimney.

FIGE-84r/3
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FIGURE 6-85: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM
For Carbon Burnout In The Stack/Chimney

Have you checked to see that fly ash reinjectionN _| ~p .. for plugged fly ash reinjection lines.
lines are not plugged?

VY
Have you checked ID fan dampers, 1D fan inl N Check and adjust ID fan dampers, ID fan inlet vanes and ID
vanes, and ID fan speed? fan speed to balance gas flow through chimnay.

Iy

Have you checked to see that the boiler is N
operating at the excess air levels as
recommended by the manufacturer?

‘Y

Check and adjust the air supply to the boiler.

: . |
Have you checked FD fans dampers, FD fan nlﬁ Inspect and adjust FD fan dampers, FD fan inlet vanes, and
vanes, and FD fan speed? FD fan speed to balance air flow. ‘

K Operational
|

— L S S S S Qe e G S S SEE GEER GRS EER TEm S SIS I SEED WS dmke e mm eSS e

' Coal Quality
See next page for the Coal Quality Section.

¥
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RE 6-85 (CONT’D): ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAC
For Carbon Burnout In The Stack/Chimney

See Operational Section on previous page.

Operational

. ek SN SN TING AN GED SIS T EEL GED G T e s G A S . A A L N S S S W e w—

} Coal Quality

Compare Each of the Following Coal Quality

Characteristics with Contract Specifications.

1. High Fixed Carbon
2. Low Volatile Matter (See Appendix A

3. Excess Fines For Test Methods)
4, High Moisture

High Fixed Carbon - If excessive and there is an insufficient supply of oxygen
in the furnace to react with the carbon high combustible losses can result,

Low Voatile Matter - Because the volatiles help to ignite the coal, a coal low
in volatile matter will not produce enough heat to ignite the coal.

Excess Fines - Too many fines can lead to high particulate loadings because they
are easily carried out of the furmace and high combustible losses becalise the
particulate loadings carry carbon out of the furnace.

High Moisture - The more moisture there is, the longer it takes for the coal to
heat to its ignition temperature, and therefore the harder it is to ignite
the coal.

FIGE-85nb/3
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FIGURE 6-86: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM
For Smoking From Stack/Chimney

Have you checked to see that the boiler is : )
operating at the excess air levels as Check and adjust the air supply to the bailer.
recommended by the manufacturer?

'I,Y

Have you checked FD fans dampers, FD fan in
vanes, and FD fan speed?

1Y

Have you checked the velocity of gas flow throubh

?\5 fnspect and adjust FD) fan dampers, FD fan inlet vanes, and
FD fan speed to balance air flow.

the cyclone dust collector? Check and adjust velocity of gas flow through cyclone.
v
1
Have ycou checked to see that fly ash reinjectionN__| Check and adjust the fly ash reinjection lines and if plugged
lines are not plugged? they should be rodded open.
[
¥ Y
Have you checked |D fan dampers, ID fan inieL‘_N_.. Check and adjust ID fan dampers, ID fan inlet vanes and ID
vanes, and ID fan speed? fan speed to balance gas flow thraugh chimney.
Y
Operational
Coal Quality

See next page for the Coal Quality Section.

FIGE-86n/3
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RE 6-86 (CONT’D): ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAC
For Smoking From Stack/Chimney

See Operaticnal Section on previous page.

Operational

Coal Quality

3
k Compare Each cf the Following Coal Quality

Characteristics with Contract Specifications. J

I
1. Low Fixed Carbon
2. High Volatile Matter
3. High Ash
4. High Moisture

(See Appendix A
For Test Methods)

Low Fixed Carbon - If the carbon in the coal is slow to react with oxygen, tiny
carbon particles leaving the flame can give rise to smoke.

High Volatile Matter - If the volatiles are heated very rapidly and are slow to
mix with oxygen, tiny carbon particles can leave the flame giving rise to smaoke.

High Ash - Ash particles carried along with the flue gas may contain some carbon
particles giving rise to smoke.

Low Moisture - Dry fine coal particles containing tiny unburned carton
particles can get carried along with the flue gas giving rise to smoke.

FiG6-868nb/3
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F103

FIGURE 6-87: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM
For Diagnosing Excess Particulate Emissions From The Stack/Chimney

Have you checked the velocity of gas flow th
the cyclone dust collector?

routyh

Check ana adjust velocity of gas flow through cyclone.

Y

lines are not plugged?

Have you checked to see that fly ash reinjectionN

they should be rodded open.

Check and adjust the fly ash reinjection lines and if plugged

I

Have you checked ID fan dampers, |D fan inl
vanes, and ID fan speed?

%l.

Check and adjust D fan dampers, 1D fan inlet vanes an1 D

fan speed to balance gas flow through chimney.

Y

! Have you checked to see that the boiler is
| operating at the excess alr levels as
1 recommended by the manufacturer?

Check and adjust the air supply to the boiler,

Y

' Have you checked FD fans dampers, FD fan
| vanes, and FD fan speed?

EX

!

Inspect and adjust FD fan dampers, FD fan inlet vanes,
FD fan speed to balance air flow.

]
and

Y

l Operational

l Coal Quality

See next page for Coal Quality Section.
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RE 6-87 (CONT’D): ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAG
For Diagnosing Excess Particulate Emissions From The Stack/Chimney

See Operational Section on previous page.

Operational

et B

Coal Quality

Compare Each of the Following Ceal Quality
Characteristics witht Comtract Specifications.

!

1. Excess Fines )
2. High Ash (See Appendix A

3. Low Moisture For Test Methods)

Excess Fines - Fine coal particles can become entrained in the flue gas and get
carried out the furnace.

High Ash - If excessive, ash can getl suspended in the combustion gases and get
carried out the furnace.

Low Moisture - Dry fine coal particles can get suspended in the combustion gase:
and get carried out the furnace.

p—
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FIGURE 6-88: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM
For SQ, Emissions From The Stack/Chimney

{Have you checked the velocity of gas flow throutih

|the cyclone dust collector? Check and adjust velocity of gas flow through cyclone.
\FY
|Have you checked to see that fly ash reinjectionN . Check and adjust the fly ash reinjection lines and if plugged
ilines are not plugged? they should be rodded open.
LY
A
Have you checked ID fan dampers, (D fan inléxiH Check and adjust D fan dampers, ID fan inlet vanes and ID
vanes, and ID fan speed? fan speed to balance gas flow through chimney,
Y
Y
Have you checked to see that the boiler is N . ] .
operating at the excess air levels as Check and adjust the air supply to the bailer.
recommended by the manufacturer?
“Y
!
Have you checked FD fans dampers, FD fan nigy Inspect and adjust FD fan dampers, FD fan iniet vanes, and
i vanes, and FD fan speed? FD fan speed to balance air flow.
Iy
| Operational
‘ Coal Quality

Compare Each of the Following Ceal Quality
Characteristics with Contract Specifications.

\
i
i N
| 1. High Sulfur {(See Appendix A
{*—} For Test Methods)
i
|
: High Sulfur - Sulfur dioxide (S02) is a gaseous emission formed from the

combustion of sulfur in the coal,

FIG6-88n/3
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